TABLE 5.15

ESTI MATED HEDONI C EQUATION (SEM -LOG FOR THE SOUTH COAST Al R BASI N
DEPENDENT VARI ABLE = 1n(HOMVE SALE PRICE IN 1978-79 DOLLARS)

Vari abl es Coefficient t-statistic

Site Specific Characteristics:

Sal es Date .1481 * 10”7 28.61
Age of Home ..1658 * 1072 -8.02
Square Feet of Living Area .4012 ¢ 10—3 46. 86
Nunber of Bat hr oonms 6320 * 1071 8. 66
Nunmber of Fireplaces .7606 * 107" 12. 38
Pool 7788 * 107 8. 59
Vi ew . 1481 12. 85

Comunity Characteristics:

School Qual ity .1256 * 1073 1.36
Popul ation Density ..7807 * 1072 -4, 32
% Vi t e .8055 * 1072 33,53
% Greater Than 62 Years O d 11839 * 1072 2. 54
Pol I ution (TSP) .. 7811 * 1072 -18. 82
Pol I uti on (Qzone) -.1973 * 1072 -1.58
Location Characteristics:
Time to Enployment 1257 * 1072 1.25
LN(Di stance to the Beach) _.6899 * 107! -11. 36
Los Angel es County 9084 * 1071 4.16
Orange County -. 1466 -6.28
San Bernardino -.2031 -9.01
Const ant 5. 882 114,77
R- Squar ed .80
Nunber of Qbservations 4951
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The central point is that the estinated equation in Table 5.15 |ooks
reasonable in every respect. However, the results are very unstable wth
the ozone variable denpbnstrating substantial variation for small changes in
either functional form or random sanples. For instance, the use of
di stance to beach rather than fn (di stance to beach) reverses the sign of
the ozone variable. Simlarly, using the light extinction variable rather
than total suspended particulates as a neasure of aesthetic air quality
alters the ozone coefficient markedly. In fact, the functional form
presented is one of only a linmted nunber of forns which produced a
negative and significant relationship between ozone concentrations and hone
sale price. This inherent instability strips the results of any neaning

Therefore, in an attenpt to break the collinearity between distance to
beach and ozone the data set was expanded to include outlying areas. This
effort reduced the sinple correlation between these variables by a
significant amount. Further, we were able to estimate an equation which
could be perceived as correct. However, the ozone coefficient is
inherently unstable, subject to large variation in both magnitude and sign.
The conclusion is that harnful collinearity in the data set has not been
appropriately solved. In the next section we report on the use of
princi pal conponents analysis which does produce stable results.

D.6 Enpirical Results - Principle Conponents Analysis

Principle conponent analysis is a nmethod of transformng a given
set of variables into a new set of conposite indices or principle
conponents that are orthogonal (uncorrelated) to each other. Because of
the severe collinearity in this study a transformation that vyields
uncorrelated variables is particularly useful. The transformation is
acconpl i shed by choosing the best linear conbination of the variables. In
this context best inplies that the conbination chosen accounts for nore of
the variance in the data than any other linear conbination of variables.
The first principle conponent is therefore viewed as the single best
summary of linear relationships exhibited in the data. The second
component is defined as the second best linear conbination of variables,
given the condition that the second is orthogonal to the first. This
continues until all the variation in the data is explained

The principle conmponent nethod can be expressed as:

Xy = agF1 *agnl *agk (5.29)
wher e
Xi = the variables included in the principle conmponent analysis
(r =12 ..., M
F. = the principle conponents or factors (j =1, 2, . . ., K , KM

J

aij = estimated coefficients
If the number of factors equals the nunber of variables (K=M then the
entire variation in the variables is explained by the factors. However, it
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is the usual case to use fewer factors than variables because if the two
are equal then the procedure is identical to not using principal conponents
anal ysis (Johnston, 1972).

The estimated coefficients are inportant in that they indicate the
relative inportance of each factor. The inportance of a given factor for a
given variable can be expressed in terns of the variance in the variable
that is explained by the fgzctor. Mthematically this is the square of the
estimated coefficient (a..”). The total variation of a variable
expl ai ned by all factors™1s obtai ned by summing the squared coefficients

K
(I a..z).
j=1

Gven the relationships described in equation (5.23) the original data
is transformed into a set of conposite scales or factor scores that
represent the relative inportance of the respective factors or principle
conponents. In order to do this the matrix of a,, is transformed into a
factor score coefficient matrix. The composite %éales or factor scores are
then cal cul ated as:

Zj = blj(Xl - Xl)/G1 + sz(X2 - Xz)/c2 .. * ij(Xm - Xm)/cm (5.24)

wher e
Zj = factor score representing the jth factor (j =1, 2, . . ., K
i = factor score coefficient (i =1, 2, . . ., m
Xi = original data (i =1, 2, . . ., M
i& = mean of the ith i ndependent variable
o. = standard deviation of the ith i ndependent vari abl e.

Note that the original data is standardized as an alternative to nmeasuring
all variables in the same units (Johnston, 1972).

The factor scores represent the transfornmed data set in which
orthogonality is preserved. This new data is then input into the hone sale
price hedonic equation as explanatory variables. |In essence, a set of
highly correlated variables are replaced by a new set of uncorrelated
variables which measure precisely the same information. However, it should
be noted that the initial variables have been constrained to a |inear
relationship. Essentially, the procedure represents the inposition of a
linear restriction, where the linear relationship is not based on a priori
information but is chosen as the one which best fits the data

In the sem-log form the hedonic equation can be witten as:
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K N
n(HSP) = B, + I B.Z, + L A.X, (5. 25)
0 4o 33 4 11
wher e
HSP = home sale price
Z. = factor scores representing the principle conponents
Py =1 2,00
Xi = remai ning explanatory variables not included in the
principle conponent analysis
B.s B.s A, = estimated coefficients.
0> 73 i

Since the principle conponents are |inear conbinations of other
vari abl es no precise interpretation can be given to the factor score
vari abl es. However, one can still determne the relative effect of a
change in a variable included in the principle conponent analysis by
differentiating equation (5.25) with respect to that variable. For
i nstance, consider the inpact of X,, a variable included in the principle
conponent analysis. Substituting equation (5.24) into (5.25) and
differentiating, we obtain

SHSP  3ESP 3Z, SHSP 9Z
= = Y + ... + I~
c:X1 321 c:vX1 BZK 3X1
K N
(B + I B.Z.+ I A.X.)
0 1 373 . i"i’ B8;b B,b 8,b
- . =1 i=m Pt 5§ e RS &3 | PPN
% % %

Thus, although X, does not enter the hedonic housing equation directly its
relative inportance can still be determ ned

In the particular situation under study there exists severe
collinearity between ozone concentrations and distance to beach. Thus, it
was decided to performprinciple conmponent analysis on these troubl esonme
variables to transform them into a set of uncorrelated variables. Two
different approaches were utilized. In each case distance to beach, ozone
and a variable nmeasuring aesthetic air quality were included as variabl es
to be transformed. The first used TSP, the second used |ight extinction.
In each case two factors were used to explain the variables.

The initial factor matrix for beach, ozone and TSP is presented in
Table 5.16 (top). The bottom portion of the table presents the distance to

beach, ozone, extinction case. As is illustrated the first factor or
principle conponent |argely explains distance to beach and ozone
concentrati ons. In both cases the aesthetic measure |loads up on the second
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TABLE 5.16

FACTOR CCEFFI Cl ENT MATRI X

Vari abl e Factors
Factor 1 Factor 2

Di stance to Beach . 85105 . 30095
Ozone . 90116 . 18974
TSP . 2597 . 96397
Di stance to Beach . 80893 . 39651
Ozone . 92789 . 14043
Extinction . 23856 . 9626
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factor. The two factors explain approxinately 89 percent of the variation
in the variables in each case

As outlined above the initial factor natrix is transforned into a
factor score coefficient matrix. The relevant natrices are presented in
Table 5.17. These factor score coefficients are used to conpute factor
scores or conposite scales which represent the relative inportance of each
factor for each variable. This is acconplished in accordance with equation
(5.24). The factor scores are input data (explanatory variables) into the
hedoni ¢ housing equation. The expected sign of each of the factors is
negative since each represents negative influences on hone sale price.

The hedoni ¢ housing equation using principle conponents to transform
di stance to beach, ozone and TSP and estimated on the South Coast Air Basin
sampl e (4,951 observations) is presented in Table 5.18. The hedonic
equation which is based on distance to beach, ozone and extinction is
sufficiently simlar as to not warrant inclusion here

As is illustrated the estinated |og-1inear equation.gﬁrforms quite
wel | when considering proportion of explained variation (R™ = .79) and
t-statistics. Note that time to enployment has been replaced by distance
to the central business district. As a locational indicator the latter
seens to outperform the ubiquitous tinme to work variable. Aso, Los
Angel es County is the excluded zero-one variable. This has no effect on
the results but nmakes the signs of the zero-one |ocation variables
consi stently negative.

The estimated equation al so appears to be quite stable with respect to
experinental functional forms and randomy drawn sanples. However, only a
prelimnary analysis has been conducted.

The non-|inear specification presents straightforward analysis of the
quantitative inmpact of a unit change in an independent variable since the
effect depends upon the level of all other variables. However, if ozone
and all other variables are assigned their nmean val ues then a one unit
i mprovenent in ozone (PPHVW is valued at $852.

The estimted equation shown in Table 5.18 yield the margina
Wil lingness to pay for ozone reductions by taking the derivative with
respect to ozone. This procedure supplies information on the anount that
each household is willing to pay in house price differentials for changes
in ozone concentrations. These hone sale price differentials are used in
the next section for conparison to the survey results.

D. 7 Sunmary

This section reports on an attenpt to validate the survey results
of the previous section through an anal ysis of the housing market. The
housi ng val ue study was conducted initially in Los Angel es County.

However, severe collinearity between variables prevented the estination of
an accurate hedonic housing equation. A variety of solutions often cited
inthe literature were attenpted but within Los Angel es the collinear
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TABLE 5. 17

FACTOR SCORE CCEFFI CI ENT MATRI X

Di stance to Beach, Ozone, TSP Di stance to Beach, Ozone, Extinction
Factor 1 Factor 2 Factor 1 Factor 2
. 5628 -.0761 . 4897 . 0572
. 6667 0.2480 . 7300 -.3231
-. 3069 1.1099 -.3082 1. 062
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TABLE 5.18

ESTI MATED HEDONI C EQUATI ON (LOG LINEAR) FOR THE SOUTH COAST AIR BASIN.
DEPENDENT VARI ABLE = 1n(HOVE SALE PRICE IN 1978-79 DOLLARS)

Vari abl es Coeffici ent t-statistic

Site Specific Characteristics:

.98 % -1
In(Sal es Date) 10 23.76
*

1n(Age of Home) Al 107} -6.11

In(Square Feet of Living Area) . 709 46. 75

1n(Nunber of Bat hroons) 928+ 107} 6.72

Nurber of Firepl aces 738 * 107} 11. 45

Pool 912 * 107} 9. 68

Vi ew . 192 16. 30
Community Characteristics:

* 1

1n(School Quality) -85 107} 2,57

1n(Popul ation Density) -.456 * 107} -6. 24

In(% Wi te) . 367 34. 14

1n(% Geater Than 62 Years Qd) 201+ 107} 3.05
Locati on Characteristics:

In(Distance to Central Business

District) 132+ 107t _4.84

Riverside County 906 * 107 -4.03

Orange County -. 247 -27.63

San Bernardino County -.253 -18.23
Factors

Factor 1 -.11 -28. 39

Factor 2 -.122 -30.76
Const ant -.19 -1.12
R- Squar ed .79
Nunber of Observations 4951
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rel ationships could not be broken. Therefore, the study area was expanded

to include the other counties of the South Coast Air Basin. In addition,
the harnful collinearity was reduced through the use of principle
conponents analysis. In the latter approach a linear restriction is

i nposed on the problem variables. The end result was a stable estinated
hedoni ¢ equation that satisfied the usual statistical tests. Mre
extensive work should further refine the nodel

The final equation includes both ozone concentrations and anot her
variabl e which neasures the aesthetic aspect of air quality. The relative
i npact of ozone concentrations can be analyzed by differentiating the
equation with respect to ozone. The resulting home sale price change
measures the marginal willingness to pay for a marginal ozone change
These figures are not strictly interpretable as benefit neasures but can be
conpared to the survey results as a validation test in accordance with
Brookshire et al. (1982). As is described in the next section the home
sale price differential closely parallels the survey results.

E.  PRELI M NARY COWPARI SON BETWEEN SURVEY AND HEDONI C HOUSI NG VALUE RESULTS

The ozone experiment conducted in the South Coast Air Basin represents
an attenpt to place a nonetary value on ozone concentration reductions.
This is acconplished through use of both the survey approach and an
analysis of housing values. The survey was undertaken in six communities
spanning three air quality areas. |Individual households were asked to
value daily ozone inprovements consistent with these air quality zones.
Variation across income class was an inportant variable in survey design.

The housing value analysis was not linmted to a set of individua
communi ties but rather used data from the four counties (Los Angeles,
Orange, Riverside, San Bernardino) in the South Coast Air Basin. This nore
extensive data base was required to accurately estimte the hedonic price
gradient. The objective of the housing value exercise was to determ ne the
hedonic or inplicit price of ozone concentrations (annual average) as they
i npact residential housing val ues.

In this section these diverse nethodol ogies are brought together so
that a prelinmnary comparison of the values associated with ozone
reductions can be conpleted. The conparison is restricted to the six
communities (three air quality areas) in which the survey was conducted.
The air quality zones are |abelled Poor (Wst San Gabriel Valley), Fair
(West San Fernando Valley), and Good (North Orange County). The conparison
is done on an annual basis. Thus, for each nmethodol ogy a conversion of the
basi ¢ values obtained is necessary.

Consider first the survey approach. The survey was directed at
determ nation of the value of ozone reductions on a single "menorable" day.
However, the theoretical nodel presented above suggests that utility
functions may be daily separable. This inplies that daily bids are both
separable and additive. Thus, an annual bid may be obtained for a specific
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air quality change by multiplying the daily bid by the nunmber of days to be
altered

In each air quality region the respective frequency distribution of
days that the representative air quality standards (federal standard, stage
one alert, stage two alert) are violated are depicted in Table 5.19. As is
indicated the Poor air quality region has relatively nore high ozone days
and less |low ozone days than either of the other regions. In a |like manner
the Fair region has relatively worse air quality than the region |abelled
good.

The particular air quality change that is analyzed here corresponds to
a shift of the frequency distribution from Poor to Fair and from Fair to
Cood. Thus, the West San Gabriel Valley is assuned to change from the
present state to ozone concentrations consistent with the Wst San Fernando
Valley. Further, the Wst San Fernando Valley is to experience air quality
| evel s that now exist in the North Orange County communities.

Gven the number of days to be affected, the final data input
necessary to calculate an annual bid from survey responses are the
i ndi vidual bids for each category. The nean bids across individuals are
presented in Table 5.20. As is illustrated, Wst San Gabriel respondents
bid for three air quality inmprovenments (D-C, CGB, B-A). On the other hand
there are only two bids for Wst San Fernando respondents since they
experience no days with second stage smog alerts. These nean bids
represent marginal bids since, for instance, Wst San Gabriel individuals
were asked to bid fromDto C, Dto Band Dto A  Thus, the figures in
Table 5.20 are the differences between bids (marginal bids) for the changes
Dto C, Cto B and Bto A

For each individual in an air quality region an annual bid is
determned through a sinple summtion of the daily bids. Each daily bid
represents the households daily marginal bid for the air quality change for
that day. For instance, if the air quality in the poor region is inproved
to fair levels then the individual would receive 8 less D days, 77 less C
days and 84 less B days. Miltiplying the individuals value of the air
qual ity changes by these figures and summing yields the annual bid for a
change from Poor to Fair. In a simlar manner the value that a Wst San
Fernando househol d places on a Fair to Good inprovenent is determned by
multiplying daily bids by the nunber of days changed. For conparison to
the housing value results the individual annual values are deflated to
reflect 1979 dollar val ues.

The neans and standard deviations of these annual bids are presented
in Table 5.21. The range of values represents the basic difference between
interview and mail respondents.

For conparison to the cal cul ated val ues obtained from survey
responses, an annual bid was estinmated from the hedonic housing val ue
study. The primary output froman estimted hedonic housing equation is
the inplicit price of each characteristic. |If the estimated equation is
non-linear then this inplicit price is not independent of other variables
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TABLE 5.19

OCCURRENCE OF DAILY PEAK OZONE LEVELS BY AIR QUALITY AREA, 1978

AR

QUALI TY

AREA

West  San

Gabriel Valley

West

CGernando Val |l ey

San

North Coast al
Orange County

Alr Quality
(Czone, pphm

D(35-50 pphm
C(20-35 pphm
B(12-20 pphm

A(0-12 pphm

Nunber

85

59

213

of Days

16
52

297

22

340
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TABLE 5. 20

MEAN AND STANDARD DEVIATION OF MARG NAL BI DS
FOR OZONE REDUCTI ONS ($1982)

AR QUALI TY AREA
West San Gabri el West San Fernando
Val | ey Val I ey
I nterview Mai | I nterview Mai |
Respondent s Respondent s Respondent s Respondent s
9.01 7.72
(21.93) (16.77)
1.32 3.09 3.91 7.85
(2.24) (6.78) (5.65) (17.95)
6. 88 8.78 2.51 2.08
(19.58) (18.71) (6.51) (8.37)
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TABLE 5. 21
ANNUAL VALUES FOR QZONE REDUCTIONS ($1978)
Means and Standard Devi ations

(in parentheses)
Air Quality |nprovenent

Poor - Fair Fair - Good
I nterview 502 106
Respondent s (1166) (227)
Mai | 692 128
Respondent s (1238) (325)
Hedoni ¢ Housi ng 346 - 731 153 - 371
Val ue (191) - (453) (76.7) - (162)
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in the equation. Such is the case in this study. This inplicit price or
marginal willingness to pay is given as the hone sale price differentia
for a marginal charge in the characteristic and is, in essence, a margina
bid for the particular characteristic. Thus, for a given change in the
attribute this nmarginal wllingness to pay or home sale price differentia
can be precisely conpared to the bids obtained from the survey.

The basic procedure then is to first calculate the home sale price for
each individual in the conparison areas for the initial air quality
conditions. The next step is to calculate the home sale price for the
subsequent air quality. The differential between these two calcul ations
represents the hone sale price differential attributable to the air quality
change. This is equivalent to differentiating the hedonic housing equation
with respect to ozone concentrations and evaluating over the relevant
change. Various hedonic equations are used, the primary differences being
functional form and the variable used to describe the aesthetic conponent
of air quality (light extinction or total suspended particul ates).

The hedoni ¢ housing approach uses annual average ozone data to
descri be ozone concentrations spatially. Thus, the shift downward in the
frequency distribution described above is translated into a change in the
annual average to calculate the home sale price differential. For
instance, the frequency distributions for the three air quality areas inply
approxi mate annual averages of 13.77, 8.8 and 7.17 pphm respectively. The
home sale price differential is calculated for each individual household
for these changes (13.77 - 8.8, 8.8 - 7.17).

Hone sale price differentials are calculated for each household in the
conparison areas. These represent home sale price changes over the life of
the home. These values are converted to annual differentials using the
standard annualization procedure (interest rate = .095). The means and
standard deviations for each proposed air quality change are presented in
Table 5.21. The lower portion of the range is based on the log-linear
functional form and the use of total suspended particulates to measure the
aesthetic aspect of air quality. The upper portion of the estinmated range
relies on the nodel which uses the senmi-log functional form and the [light
extinction variable.

It appears froman exami nation of Table 5.21 that surveys and hedonic
housi ng studies yield conmparable values for the proposed ozone reductions.
If anything, surveys seemto produce |ower valuations than an analysis of.
housing values. But this is consistent with the theoretical nodel in
Brookshire et al. (1982). The closeness of the valuations also |end
support to the theoretical nodel specified above that assunes daily
separability of the bids. However, this conparison is only prelimnary.
Only after substantial in-depth statistical exami nation and conparability
checks between the two studies will the researchers be able to state
unequi vocal Iy how the valuations conpare
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APPENDI X A

SURVEY QUESTI ONNAI RES: MAI L AND | NTERVI EVER

Dear Californian:

We are a research team at the University of Woning conducting a study
related to air quality inprovenents. Air quality is a famliar topic to
people who live in the Los Angeles area. Also, many people are interested in
the benefits of having cleaner air.

However, cleaning up the air involves certain costs to society in
which all people will share in one way or another. W are interested in
finding out whether it is worth it for the people in Los Angeles to pay
these costs in light of the benefits they receive from cleaner air.

We would appreciate it if you would take the tine to answer sone
questions which will be helpful in discovering whether pollution control is
worthwhile. Before answering these questions, please read through the
following infornmation on neasuring air quality. Your answers will be held
in strict confidence. A postage paid return envelope is enclosed to return
the questionnaire form

Thank you for your cooperation.



SAN GABRI EL VALLEY SURVEY

Air pollution in the Los Angeles area consists of a variety of gases
and particles. Some of these are enmtted directly by pollution sources
(cars, trucks, industrial facilities) while others are forned in the air
from these directly emtted pollutants.

Czone, the nmpst inportant gaseous air problemin the South Coast Air
Basin, is created when certain other enissions are exposed to sunlight.
Ozone is an inmportant air problem because of its effects on human heal th
and wel | - bei ng.

Pl ease find and open the enclosed sheet of illustrations.

The left-hand side shows the daily maxi num ozone concentrations in
your area during August and September of this year.

The right-hand side presents a summary of known effects of breathing
ozone on humans and experimental animals. The effects are the result of
relatively short-term exposure to ozone concentrations that are possible in
the South Coast Air Basin.

Ozone concentrations in the air are neasured in parts per hundred
mllion. This is a comon way of neasuring ozone |evels.

On this scale a measure of 5 is very clean air for the Los Angel es
area. A rating of 40 is very snoggy.

The Federal Standard for ozone requires an hourly average
concentration of ozone less than 12 (all references to ozone concentration

will be in parts per hundred nillion).

A Stage One zone Episode is called when ozone concentrations reach
20.

A Stage Two Ozone Episode requires an hourly average of 35. There
have been no Stage Three Ozone Epi sodes, which require a concentration of
50, since 1974.

Sone of the effects of ozone levels are:
o Concentrations neeting the Federal Standard (0-12). Ozone

levels in this range are identified as Situation A GOOD
air quality, on the illustration.

+ ODOR BRI EFLY NOTI CEABLE
Most people notice the pungent snmell of ozone at concentrations

around 2. At 5 the "snell" fades in about 5 nminutes even if the
ozone renmins.
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o Federal Standard violated (12-20). Ozone levels in this
range are identified as Situation B, FAIR air quality,
on the illustration.

» DECREASED ATHLETI C PERFORMANCE

Athletes performng outdoors show slower speeds in running
+ LOAER RESI STANCE TO LUNG | NFECTI ON

Some | aboratory aninmals get lung infections nore readily.
« SENSI TI VE ASTHVATI CS HAVE MORE FREQUENT ATTACKS

The people with asthnma who are nbost sensitive to ozone have nore
frequent coughing spells.

o Stage One Ozone Episode (20-35). Ozone levels in this range
are identified as Situation C, POOR air quality, on the
illustration.

+ COUGH, CHEST DI SCOMFORT, HEADACHE

Heal thy adults notice disconfort in breathing, get headaches, and
cough.

= MORE FREQUENT ASTHMA ATTACKS

Mre frequent coughing spells are had by people with asthna.

RED BLOCD CELL SPHERI NG

Changes in the appearance of red blood cells were noticed in hunan
vol unt eers.

DECREASED VI SI ON, CONCENTRATI ON

Human vol unteers exposed to ozone had decreased sharpness of vision
and had nore difficulty concentrating. This may contribute to the
hi gher nunber of autonobile accidents when ozone |evels rise.

o Stage Two Ozone Episode (35-50). Ozone levels in this range
are identified as Situation D, VERY POOR air quality, on the
illustration.

e DECLINE IN LUNG FUNCTION IN HEALTHY | ND VI DUALS

Human vol unteers exposed to ozone at this |level had a noticeable
decrease in various lung functions. At this level ozone is
certainly more than an inconvenience; it presents a health hazard to
peopl e

210



All effects of ozone at |ower concentrations continue at higher
concentrations. In the right-hand-side of the illustration

these effects are repeated as ozone levels rise.

(zone, however, is not usually the cause of eye irritation. O her
pollutants in snog are responsible for the stinging eyes.

The left-hand side of the illustrations shows the daily high ozone
concentration in your area during last August and Septenber.

Pl ease notice the very high readings just before Labor Day Wekend
and three weeks later on Septenber 22 and 23. Between these periods of
hi gh ozone levels was a period of exceptionally |ow ozone |evels. Earlier
in the summer there were rather large day-to-day variations in daily high
ozone readings.

Thursday, Septenber 2, was a day with relatively high ozone
concentrations in your area. It was the Thursday before Labor Day weekend
and is marked on the left-hand-side of the illustration with a solid arrow
This was a day with VERY POOR ozone levels, such as Situation D as shown on
the illustration.

1. Did you or any of the nembers of your inmediate famly experience any
of the "ozone-induced" effects described above
on Thursday, Septenber 2?

Yes No (Pl ease Check)
2. If you answered yes, which of these synptoms did you notice?
Your sel f Fam |y Menber
Synpt om

Decreased Vision
Mre frequent asthma attacks
Cough, Chest disconfort

Q her (please nane)

The principle source of em ssions which yield ozone is exhaust fromcars and
trucks. Factories, refineries, and other industrial facilities, also
produce a significant anount of em ssions.

A reduction in ozone levels will require the use of nore costly
procedures in manufacturing and in higher operating costs for autonobiles
and trucks. Al of this would be reflected in higher prices for goods and
services.

Over the Labor Day weekend, ozone |evels dropped some in your area, to
Situation C.  There were nunerous other days in August and Septenber with
C, POOR air quality.

Try to imagine a summer day with VERY POOR ozone |evels, such as
situation D as shown in the illustration.
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requi

regul ati ons were inposed you would be "paying" for

3.
daily
your

$ .00
$ .50
$1.00
$1.50

4.

Ozone | evels could be reduced on that day by inposing regul ations
ring the use of nore expensive procedures as mentioned above. |f such
an ozone reduction.

What is the nost your household would be willing to pay to reduce the

hi gh ozone reading on that day from VERY POOR to POOR? Pl ease circle
answer .
$2.00 $4.00  $6.00 $8. 00 $11. 00 $15. 00 $35. 00
$2.50 $4.50  $6.50 $8. 50 $12. 00 $20. 00 $50. 00
$3. 00 $5.00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00
$3. 50 $5.50  $7.50 $10. 00 $14. 00 $30. 00 $100. 00

What is the nost your household would be willing to pay to reduce

the daily high ozone level on that day from VERY POOR to FAIR?

Pl ease circle your answer.

$ .00 $2.00 $4.00 $6.00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6.50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00 $3. 00 $5.00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00
$1.50 $3.50 $5.50  $7.50 $10. 00 $14. 00 $30. 00 $100. 00
5. What is the nost your household would be willing to pay to reduce
the daily high ozone level on that day from VERY POOR to GOCOD?

Pl ease circle your answer.

$ .00 $2.00 $4.00 $6.00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6.50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00  $3.00 $5.00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00
$1.50 $3. 50 $5.50  $7.50 $10. 00 $14. 00 $30. 00 $100. 00
6. Answer only if you answered $.00 to questions 3 through 5 above.

7.

Did you bid zero because you believe that:

You do not consider ozone to be a problemfor
you and your fanily.

It is unfair or unjust to expect the victim of
damages to have to pay the cost of preventing danages.
O her

In what outdoor activities do you regularly participate? How often?

Rarely Cccasional 'y Oten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)
Hi ki ng
Joggi ng . -
Sailing .
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Rarely Cccasional 'y Oten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)

Tennis .
Surfing .
Swi mming .

®
<

@

n

N}

8. Do you change your behavior on days with high ozone | |
so, how?
At what levels of ozone?
B C D

Drive less

Exercise at different hours

Stay indoors

9. How long have you lived at your present address? years
10.  How long have you lived in the Los Angeles area? years
11. Did you consider air quality when choosing your hone? Yes No

12.  How nuch new information about air quality in the South Coast Air Basin
and the effects of ozone did you find in the background
material to this questionnaire?

none very little quite a bit a great dea

13.  Hone zip code

14.  Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree

15.  Your age group: under 18

18- 24
25- 34
35-44
45-54
55 & over
16.  Sex: Mal e Femal e
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17. How many nenbers are there in your househol d? persons.
18.  Are you the primary income earner in your household? __yes __ no

19.  Wul d you please indicate which of the follow ng groups your annual
before tax household income falls in:

____less than $5,000 ___$25,000- 29, 999 ____ $55,000-59, 999
____$ 5,000-7,499 _$30,000- 34, 999 ___$60, 000- 64, 999
____$ 7,500-9,999 _$35,000- 39, 999 ____$65, 000- 69, 999
___$10,000- 14, 999 ____$40, 000- 44, 999 ____$70,000- 74, 999
____$15,000-19, 999 _ $45,000- 49, 999 __$75,000 and up
____$20,000- 24, 999 ___ $50, 000- 54, 999

200 Do you live in a detached house, duplex, apartment or nobile home?

(1) House (2) Dupl ex (3) Apartment (4) Mobile Hone

21. Do you own or rent your hone? own rent
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SAN FERNANDO VALLEY SURVEY

Air pollution in the Los Angeles area consists of a variety of gases
and particles. Some of these are enitted directly by pollution sources
(cars, trucks, industrial facilities) while others are formed in the air
from these directly emtted pollutants.

OQzone, the nost inportant gaseous air problem in the South Coast Air
Basin, is created when certain other emissions are exposed to sunlight
Ozone is an inportant air problem because of its effects on human health
and wel | - bei ng.

Please find and open the enclosed sheet of illustrations.

The left-hand side shows the daily maxi nrum ozone concentrations in
your area during August and September of this year.

The right-hand side presents a summary of known effects of breathing
ozone on humans and experimental animals. The effects are the result of
relatively short-term exposure to ozone concentrations that are possible in
the South Coast Air Basin.

Ozone concentrations in the air are neasured in parts per hundred
mllion. This is a comon way of neasuring ozone |evels.

On this scale a measure of 5 is very clean air for the Los Angeles
area. A rating of 40 is very snoggy.

The Federal Standard for ozone requires an hourly average
concentration of ozone less than 12 (all references to ozone concentration
will be in parts per hundred nmillion).

A Stage One Ozone Episode is called when ozone concentrations exceed
20.

A Stage Two (zone Episode requires an hourly average of 35. There have
been no Stage Three (zone Episodes, which require a concentration of 50,
since 1974.

Some of the effects of ozone |evels are:
o Concentrations neeting the Federal Standard (0-12). Ozone levels in this

range are identified as Situation A, GOOD air quality, on the
illustration.

+ ODCR BRI EFLY NOTI CEABLE
Most peopl e notice the pungent snmell of ozone at concentrations

around 2. At 5 the "snell" fades in about 5 minutes even if the
ozone remains.
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o Federal Standard violated (12-20). (zone levels in this range are
identified as Situation B, FAIR air quality, on the illustration.

« DECREASED ATHLETI C PERFORMANCE

Athl etes performing outdoors show slower speeds in running
*+ LONER RESI STANCE TO LUNG | NFECTI ON

Sone |aboratory animals get lung infections nore readily.
= SENSI TI VE ASTHVATI CS HAVE MORE FREQUENT ATTACKS

The people with asthma who are nobst sensitive to ozone have nore
frequent coughing spells.

o Stage One Ozone Episode (20-35). (Qzone levels in this range are
identified as Situation C, POOR air quality, on the illustration.

+ COUGH, CHEST DI SCOMFORT, HEADACHE

Heal t hy adults notice disconfort in breathing, get headaches, and
cough.

« MORE FREQUENT ASTHVA ATTACKS
More frequent coughing spells are had by people wth asthma.
« RED BLOOD CELL, SPHERI NG

Changes in the appearance of red blood cells were noticed in
human vol unt eers.

DECREASED VI SI ON, CONCENTRATI ON

Human vol unteers exposed to ozone had decreased sharpness of
vision and had nmore difficulty concentrating. This pay
contribute to the higher nunber of autonobile accidents when
ozone levels rise.

o Stage Two Ozone Episode (35-50). (zone levels in this range are
identified as Situation D, VERY POOR air quality, on the illustration.

« DECLINE I N LUNG FUNCTI ON | N HEALTHY | NDI VI DUALS

Human vol unt eers exposed to ozone at this level had a noticeable
decrease in various lung functions. At this level ozone is
certainly nore than an inconvenience; it presents a health hazard
to people.

Al effects of ozone at |ower concentrations continue at higher
concentrations. In the right-hand-side of the illustration these
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effects are repeated as ozone levels rise. COzone, however is not
usually the cause of eye irritation. Qher pollutants in smg are
responsi ble for the stinging eyes.

The left-hand side of the illustrations shows the daily high ozone
concentration in your area during last August and Septenber.

Pl ease notice the very high readings just before and during Labor Day
Weekend and three weeks later on Septenmber 22 and 23. Between these
periods of high ozone levels was a period of exceptionally |ow ozone
| evel s. Earlier in the summer there were rather |arge day-to-day
variations in daily high ozone readings.

Saturday, Septenber 4, was a day with relatively high ozone

concentrations in your area. It was the Saturday of Labor Day weekend and
is marked on the left-hand-side of the illustration with a solid arrow
This was a day with POOR ozone levels, such as Situation C as shown on the
illustration.

1. Did you or any of the nmenbers of your inmediate fam|ly experience any
of the "ozone-induced" effects described above on Saturday, Septenber 4?

Yes No (Pl ease Check)
2. If you answered yes, which of these synptoms did you notice?
Your sel f Fam |y Menber

Synmpt om

Decreased Vision
More frequent asthma attacks
Cough, Chest disconfort

Q her (pl ease nane)

The principle source of emnmissions which yield ozone is exhaust from
cars and trucks. Factories, refineries, and other industrial facilities,
al so produce a significant amunt of enissions.

A reduction in ozone levels will require the use of nore costly
procedures in manufacturing and in higher operating costs for autonobiles
and trucks. Al of this would be reflected in higher prices for goods and
services.

Over the Labor Day weekend, ozone |evels dropped sone in your area, to
Situation B. There were nunerous other days in August and Septenber with
B, FAIR air quality.

Try to inmagine a summer day with POOR ozone |evels, such as Situation
C as shown in the illustration.

Qzone levels could be reduced on that day by inposing regulations

requiring the use of nore expensive procedures as nentioned above. [|f such
regul ations were inposed you would be "paying" for an ozone reduction.
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4. \What is the nost your household would be willing to pay to reduce the
dai ly high ozone reading on that day from POOR to FAIR?
Pl ease circle your answer.

$ .00 $2.00 $4.00 $6. 00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00 $3.00 $5. 00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00

$1.50 $3.50 $5. 50 $7.50  $10.00 $14. 00 $30. 00 $100. 00

5. What is the nost you would be willing to pay to reduce the
daily high ozone level on that day from POOR to GOOD?
Pl ease circle your answer.

$ .00 $2.00 $4.00 $6. 00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00 $3.00 $5. 00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00

$1.50 $3.50 $5. 50 $7.50 $10. 00 $14. 00 $30. 00 $100. 00
6. Answer only if you answered $.00 to questions 4 through 5 above.
Did you bid zero because you believe that:
You do not consider ozone to be a problem for
you and your famly.

It is unfair or unjust to expect the victim of
damages to have to pay the cost of preventing danmages.

O her
7. In what outdoor activities do you regularly participate? How often?
Rarely Cccasional l'y Often

Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)

H ki ng .
Joggi ng .
Sailing .
Tennis .
Surfing .
Swi nming .

8. Do you change your behavior on days with high ozone levels? If
so, how?
At what levels of ozone?
B C D
Drive |ess
Exercise at different hours
Stay indoors

N
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9. How long have you lived at your present address? years
10. How long have you lived in the Los Angeles area? years
11.  Did you consider air quality when choosing your hone? Yes NO

12.  How much new i nformation about air quality in the South Coast Air
Basin and the effects of ozone did you find in the background material to this

questionnaire?

none very little quite a bit a great dea

13.  Hone zip code

14.  Your education: under 12 years
H gh School
Col l ege - no degree
Bachel or's degree
Post - graduate degree

15.  Your age group: under 18

18- 24
25-34
35-44
45-54
55 & over
16.  Sex : Mal e Femal e

17. How many nenbers are there in your househol d? persons.

18. Are you the primary income earner in your household? __Yyes no

19. Wul d you please indicate which of the follow ng groups your annua
househol d income falls in:

| ess than $5, 000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5,000-7,499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500-9,999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up
$20, 000- 24, 999 $50, 000- 54, 999

200 Do you live in a detached house, duplex, apartnent or nobile home?

(1) Detached (2) Dupl ex (3) Apartnent (4) Mobile Hone

21. Do you own or rent your hone? own rent
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Dear Californian:

W are a research teamat the University of Womnm ng conducting a study
related to air quality inprovenents. Air quality is a famliar topic to
people who live in the Los Angeles area. Also, nmany people are interested
in the benefits of having cleaner air.

However, cleaning up the air involves certain costs to society in
which all people will share in one way or another. W are interested in
finding out whether it is worth it for the people in Los Angeles to pay
these costs in light of the benefits they receive from cleaner air.

W woul d appreciate it if you would take the tine to answer sone
questions which will be helpful in discovering whether pollution control is
wor t hwhi | e. Bef ore answering these questions, please read through the
following information on neasuring air quality. Your answers will be held in
strict confidence. A postage paid return envelope is enclosed to return the
questionnaire form

Thank you for your cooperation.
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ORANGE COUNTY SURVEY

Air pollution in the Los Angeles area consists of a variety of gases
and particles. Some of these are emtted directly by pollution sources
(cars, trucks, industrial facilities) while others are fornmed in the air
from these directly emtted pollutants.

(zone, the mpst inportant gaseous air problemin the South Coast Air
Basin, is created when certain other emissions are exposed to sunlight
Qzone is an inportant air problem because of its effects on human health
and wel | - bei ng.

Pl ease find and open the enclosed sheet of illustrations.

The left-hand side shows the daily maxi num ozone concentrations in
your area during August and Septenber of this year.

The right-hand side presents a summary of known effects of breathing
ozone on humans and experinmental animals. The effects are the result of
relatively short-term exposure to ozone concentrations that are possible in
the South Coast Air Basin

Ozone concentration in the air are neasured in parts per hundred
mllion. This is a comon way of neasuring ozone |evels.

On this scale a nmeasure of 5 is very clean air for the Los Angeles
area. A rating of 40 is very snoggy.

The Federal Standard for ozone requires an hourly average
concentration of ozone less than 12 (all references to ozone concentration
will be in parts per hundred nillion).

A Stage One zone Episode is called when ozone concentrations exceed
20. A Stage Two Ozone Episode requires an hourly average of 35. There
have been no Stage Three Ozone Episodes, which require a concentration of
50, since 1974.

Sone of the effects of ozone |levels are:

o Concentrations neeting the Federal Standard (0-12). Ozone levels in this
range are identified as Situation A, GOOD air quality, on the illustration.

+ ODOR BRI EFLY NOTI CEABLE

Most people notice the pungent smell of ozone at concentrations
around 2. At 5 the "snmell" fades in about 5 minutes even if the
ozone renains.

o Federal Standard violated (12-20). (Ozone levels in this range are
identified as Situation B, FAIR air quality, on the illustration.
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+ DECREASED ATHLETI C PERFORMANCE

Athletes perform ng outdoors show slower speeds in running
+ LOAER RESI STANCE TO LUNG | NFECTI ON

Some | aboratory animals get lung infections nore readily.
« SENSITIVE ASTHVATI CS HAVE MORE FREQUENT ATTACKS

The people with asthnma who are nost sensitive to ozone have nore
frequent coughing spells.

o Stage One (zone Episode (20-35). Ozone levels in this range
are identified as Situation C, POOR air quality, on the illustration.

+ COUGH, CHEST DI SCOMFORT, HEADACHE

Heal thy adults notice disconfort in breathing, get headaches, and
cough.

« MORE FREQUENT ASTHWVA ATTACKS
Mre frequent coughing spells are had by people with asthna.
+ RED BLOOD CELL SPHERI NG

Changes in the appearance of red blood cells were noticed in human
vol unt eers.

+ DECREASED VI SION, CONCENTRATI ON

Human vol unteers exposed to ozone had decreased sharpness of vision
and had rore difficulty concentrating. This may contribute
to the higher number of autonobile accidents when ozone levels rise

o Stage Two Ozone Episode (35-50). Ozone levels in this range
are identified as Situation D, VERY POOR air quality, on the
illustration.

»+ DECLINE IN LUNG FUNCTION | N HEALTHY | NDI VI DUALS

Human vol unteers exposed to ozone at this level had a noticeable
decrease in various lung functions. At this level ozone is
certainly nore than an inconvenience; it presents a health hazard
to people.

Al effects of ozone at |ower concentrations continue at higher
concentrations. In the right-hand-side of the illustration

these effects are repeated as ozone levels rise. Ozone, however, is not
usual ly the cause of eye irritation. Oher pollutants in snog are
responsible for the stinging eyes.
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The left-hand side of the illustrations shows the daily high ozone
concentration in your area during |ast August and Septenber.

Pl ease notice the very high readings just before Labor Day Wekend
and three weeks later on September 22 and 23. Between these periods of
hi gh ozone |l evels was a period of exceptionally |ow ozone |evels. Earlier
in the sumer there were rather |large day-to-day variations in daily high
ozone readings.

Friday, Septenmber 3, was a day with relatively high ozone
concentrations in your area. It was the Friday before Labor Day weekend
and is marked on the left-hand-side of the illustration with a solid arrow
This was a day with FAIR ozone |evels such as Situation B as shown on the
illustration. B, FAIR day.

1. Didyou or any of the nenbers of your immediate fanmily experience any
of the "ozone-induced" effects described above on Friday, Septenber 3?

Yes No (Pl ease Check)
2. If you answered yes, which of these synptons did you notice?
Your sel f Family Menber

Synmpt om

Decreased Vision
More frequent asthma attacks
Cough, Chest disconfort

Q her (please nane)

The principle source of em ssions which yield ozone is exhaust from
cars and trucks. Factories, refineries, and other industrial facilities,
al so produce a significant amount of emissions.

A reduction in ozone levels will require the use of nore costly
procedures in manufacturing and in higher operating costs for autonobiles
and trucks. Al of this would be reflected in higher prices for goods and
services.

Over the Labor Day weekend, ozone |evels dropped some in your area, to
Situation A.  There were nunerous other days in August and Septenber with
A, GOOD air quality.

Try to imagine a sunmer day with FAIR ozone |evels such as Situation B
as shown in the illustration.

Ozone levels could be reduced on that day by inposing regul ations

requiring the use of nore expensive procedures as nentioned above. |If
such regul ations were inposed you would be "paying" for an ozone reduction.
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5. Wat is the nost your household would be willing to pay to reduce the
daily high ozone reading on that day from FAIR to GOOD?
Pl ease circle your answer.

$ .00 $2.00 $4. 00 $6. 00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12.00 $20. 00 $50. 00
$1. 00 $3.00 $5. 00 $7.00 $9. 00 $13.00 $25. 00 $75. 00
$1.50 $3.50 $5. 50 $7.50 $10. 00 $14.00 $30. 00 $100. 00

6. Answer only if you answered $.00 to question 3 above.
Did you bid zero because you believe that:

You do not consider ozone to be a problem for

you and your famly.

It is unfair or unjust to expect the victim of

damages to have to pay the cost of preventing danmages.

______ Oher
7. In what outdoor activities do you regularly participate? How often?
Rarely Cccasional |y O ten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)
H king . :
Joggi ng .
Sailing .
Tennis .
Surfing .

Swiming . .

8. Do you change your behavior on days with high ozone levels? If so, how?

At what |evels of ozone?

B C D
Drive less -
Exercise at different hours
Stay indoors
9. How long have you lived at your present address? years
10.  How long have you lived in the Los Angeles area? years
11. Did you consider air quality when choosing your hone? Yes No
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to this

no

12.  How nuch new information about air quality in the South Coast Air Basin
and the effects of ozone did you find in the background nateria
questionnaire?

none very little quite a bit a great dea
13.  Home zip code
14.  Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree
15.  Your age group: under 18
18- 24
25-34
35-44
45-54
55 & over

16.  Sex: Mal e Fenal e

17. How many nenbers are there in your househol d? persons

18. Are you the primary income earner in your household? _  yes

19.  Woul d you please indicate which of the follow ng groups your annua

househol d income falls in:
| ess than $5, 000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5,000-7,499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500-9,999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up
$20, 000- 24, 999 $50, 000- 54, 999

20, Do you live in a detached house, duplex or apartment?

(1) House (2) Dupl ex (3) Apartnent (4) Mobile Home
21. Do you own or rent your hone? owm rent
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Hel l o

| ampart of a research teamfromthe University of Woning, we are
conducting a study related to air quality inprovenents. Air quality is a
fam liar topic to people who live in the Los Angeles area

However, cleaning up the air involves certain costs to society in
which all people will share in one way or another. W are interested in
finding out whether it is worth it for the people in Los Angeles to pay
these costs in light of the benefits they receive fromcleaner air

I would like to take a few minutes of your time to ask some questions.

Your answers will be helpful in discovering whether pollution control is
wor t hwhi | e.
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[ DO NOT READ ALOUD PASSAGES | N BRACKETS]

Bef ore asking you the questions, |'d like to tell you a few things
about ozone.

[ SAN GABRI EL VALLEY | NTERVI EW

Air pollution in the Los Angeles area consists of a variety of gases
and particles. Some of these are enmitted directly by pollution sources
(cars, trucks, industrial facilities) while others are formed in the air
fromthese directly emtted pollutants.

Qzone, the nost inportant gaseous air problemin the South Coast Air
Basin, is created when certain other enmissions are exposed to sunlight.
Qzone is an inportant air problem because of its effects on human health
and wel | - bei ng.

Pl ease ook at this illustration.

[ HAND | LLUSTRATI ON TO RESPONDENT]
[POINT TO LEFT Sl DE]

The left-hand side shows the daily maxi num ozone concentrations in
your area during August and Septenmber of this year.

[POINT TO RI GHT SI DE]

The right-hand side presents a summary of known effects of breathing
ozone on humans and experinmental animals. The effects are the result of
relatively short-term exposure to ozone concentrations that are possible in
the South Coast Air Basin.

[ PO NT TO SCALE]

Ozone concentrations in the air are measured in parts per hundred
mllion. This is a conmon way of measuring ozone |evels.

[PONT TO "5" AND "40" ON SCALE]

On this scale a neasure of 5 is very clean air for the Los Angeles
area. A rating of 40 is very snoggy.

[PONT TO 12 ON CENTER SCALE]

The Federal Standard for ozone requires an hourly average
concentration of ozone less than 12 (all references to ozone concentration
will be in parts per hundred mllion).

[PONT TO '20" ON CENTER SCALE]

A Stage One Qzone Episode is called when ozone concentrations reach
20.
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[PONT TO '35 ON CENTER SCALE]

A Stage Two Qzone Episode requires an hourly average of 35. There have
been no Stage Three Ozone Episodes, which require a concentration of 50,
since 1974.

Sone of the effects of ozone |evels are:
[PONT TO 'A ON CENTER SCALE]

[o Concentrations neeting the Federal Standard (0-12).] Qzone
levels in the range of 0 to 12 are identified as Situation A GOOD
[PONT TO"A, THEN 'GOOD ]
air quality, on the illustration.

Here we see
- ODOR BRI EFLY NOTI CEABLE [ PO NT OUT]

Thi s neans
Most peopl e notice the pungent snell of ozone at concentrations
around 2. At 5 the "snmell" fades in about 5 minutes even if the

ozone remains.

{o Federal Standard violated (12-20).] Ozone levels of 12 to 20
are identified as Situation B, FAIR air quality,

[PONT TO 'B, THEN 'FAIR]
on the illustration.
Here we see that the effects are
+ DECREASED ATHLETI C PERFORMANCE [ PO NT OUT]
Athl etes performing outdoors show slower speeds in running.
« SENSI TI VE ASTHMATI CS HAVE MORE FREQUENT ATTACKS [PO NT OUT]

The people with asthma who are nost sensitive to ozone have nore
frequent coughing spells.

« LOWER RESI STANCE TO LUNG | NFECTI ON [ PO NT QUT]
Sone laboratory animals get lung infections nore readily.

[o Stage One Ozone Episode (20-35).] Qzone levels from20 to 35

[PONT TO 'C, THEN 'POOR ]
are identified as Situation C, POOR air quality, on the illustration.
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The effects are
« COUGH, CHEST DI SCOVFORT, HEADACHE [ PO NT QUT]

Heal thy adults notice disconfort in breathing, get headaches,
cough.

+ MORE FREQUENT ASTHVA ATTACKS [ PO NT OUT]
More frequent coughing spells are had by people with asthna.

* RED BLOOD CELL SPHERI NG [ PO NT OUT]
Changes in the appearance of red blood cells were noticed in
human vol unt eers.

+ DECREASED VI SI ON, CONCENTRATI ON

This was left off the illustration.

Human vol unteers exposed to ozone had decreased sharpness of
vision and had nore difficulty concentrating. This may
contribute to the higher nunmber of autonobile accidents when

ozone |levels rise.

[o Stage Two Ozone Epi sode (35-50).] Ozone levels from 35 to 50

[PONT TO'D, THEN 'VERY POCR ]

are identified as Situation D, VERY POOR air quality, on the
illustration.

« DECLINE IN LUNG FUNCTION I'N HEALTHY | NDI VI DUALS [ PO NT QUT]

and

Human vol unt eers exposed to ozone at this |level had a noticeable

decrease-in various lung functions. At this level ozone is

certainly nore than an inconvenience; it presents a health hazard

to people.

Pl ease note that effects of ozone at |ower concentrations
continue at higher concentrations. [PONT TO EACH LIST OF
EFFECTS] In the right-hand-side of the illustration these
effects are repeated as ozone levels rise. (Ozone, however,
is not usually the cause of eye irritation. COher pollutants
in snobg are responsible for the stinging eyes.

[PONT TO LEFT SI DE]

The left-hand side of the illustrations shows the daily high ozone
concentration in your area during last August [PQO NT] and Septenber

[ POINT] .

Pl ease notice the very high readings just before Labor Day Wekend
[PONT TO PEAKS] and three weeks |ater on Septenmber 22 and 23. Between
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these periods [PONT TO VALLEY] of high ozone levels was a period of
exceptional ly |low ozone levels. Earlier in the sunmer there were rather
| arge day-to-day variations in daily high ozone readings.

Now, | would like to ask you some questions. | wll hold the
illustration so you can mark your answers. [EXCHANGE |LLUSTRATION FOR
CLI PBOARD, DI SPLAY | LLUSTRATI ON FOR RESPONDENT]

Thursday, Septenber 2, was a day with relatively high ozone
concentrations in your area. It was the Thursday before Labor Day weekend
[PONT TO PEAK] and is narked on the left-hand-side of the illustration
with a solid arrow. This was a day with [SLIDE ACROSS TO ' VERY POCR ]
VERY POOR ozone |evels, such as Situation D as shown on the illustration.
The first question is:

1. Did you or any of the menbers of your imrediate famly experience any
of the "ozone-induced" effects described above
on Thursday, Septemnber 2?

Yes No [Pl ease Check] Please check your answer

[IF NO, SKIP #2]

2. [If you answered yes,] which of these symptoms did you notice?
Pl ease mark your answer sheet. For instance, did you or a nenber of
your famly notice decreased vision? How about the other |isted
synpt oms?
Your sel f Fam |y Menber
synpt om
Decreased Vision
More frequent asthma attacks
Cough, Chest disconfort
Q her (please nane)

[ PREFACE MATERI AL FOR #3]

The principle source of emnissions which yield ozone is exhaust from
cars and trucks. Factories, refineries, and other industrial facilities
al so produce a significant anount of enissions.

A reduction in ozone levels will require the use of nore costly
procedures in manufacturing and in higher operating costs for autonobiles
and trucks. Al of this would be reflected in higher prices for goods and
servi ces.

Over the Labor Day weekend, ozone levels dropped sone in your area, to
Situation C. There were nunerous other days in August and Septenber with
C, POOR air quality.

Most people woul d agree that they prefer |ower ozone |levels to higher
levels. The next set of questions addresses changes in ozone
concentrati on.
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To establish a point of reference for changes, try to imagine a summer
day with VERY POOR ozone |evels, such as situation D as shown in the
illustration.

Ozone levels could be reduced on that day by inposing regulations
requiring the use of nore expensive procedures as nentioned above. If such
regul ations were inposed you would be "paying" for an ozone reduction.

On your answer sheet are a series of amounts. Please circle the
amount that is your answer to Question 3.

[ READ #3]

3. What is the most your household would be willing to pay to reduce the
daily high ozone reading on that day from VERY POOR to POOR? [Please circle
your answer. ]

$ .00 $ 2.00 $4.00 $6.00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2.50 $4.50  $6.50 $8. 50 $12.00 $20. 00 $50. 00
$1.00 $3.00 $5.00  $7.00 $9. 00 $13.00 $25. 00 $75.00
$1.50  $3.50 $5.50  $7.50 $10. 00 $14.00 $30. 00 $100. 00

For Question 4, please circle the amount that

4. [What] is the mpst your household would be willing to pay to reduce
the daily high ozone level on that day from VERY POOR to FAIR?
[Pl ease circle your answer.]

$ .00 $ 200 $4.00 $6.00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2.50 $4.50  $6.50 $8. 50 $12.00 $20. 00 $50. 00
$1. 00 $3.00 $5.00 $7.00 $9. 00 $13.00 $25. 00 $75. 00
$1.50 $3.50 $5.50  $7.50 $10. 00 $14.00 $30. 00 $100. 00

For Question 5, the change is from VERY POOR to GOOD. [BE SURE THAT
RESPONDENT UNDERSTANDS THI'S IS TOTAL, NOT ADDI TI ONAL]

5. What is the mpst your household would be willing to pay to reduce
the daily high ozone level on that day from VERY POCR to GOOD?
Pl ease circle your answer.

$ .00 $ 200 $4.00 $6.00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2.50 $4.50  $6.50 $8. 50 $12.00 $20. 00 $50. 00
$1. 00 $3.00 $5.00 $7.00 $9. 00 $13.00 $25. 00 $75.00
$1.50 $3.50 $5.50 $7.50 $10. 00 $14.00 $30. 00 $100. 00

If you answered zero for any questions, please answer Question 6.
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6. [Answer only if you answered $.00 to questions 3 through 5 above.]
Did you bid zero because you believe that:

You do not consider ozone to be a problem for

you and your famly.

It is unfair or unjust to expect the victim of

damages to have to pay the cost of preventing danages.
O her

Wul d you answer Question 7 by indicating how often you engage in
outdoor activities? For instance, do you hike rarely, occasionally or
often? How about other activities whether or not they are |isted?

7. [In what outdoor activities do you regularly participate? How often?]

Barely Cccasional ly Oten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)

H ki ng .
Joggi ng
Sai l'i ng
Tennis .
Surfing
Swi mmi ng

If you change your behavior when ozone levels rise, please answer
Question 8. For exanple, do you drive less if you know that the standard
is violated?

8.  [Do you change your behavior on days with high ozone levels? If
so, how?]
At what |evels of ozone?
B C D
Drive |ess
Exercise at different hours
Stay indoors

The remaining questions about your and your family will be useful for
anal yzing peoples' responses to the questions already asked.

Your answers to all these questions are of course strictly
confidential. Please mark your answers to the rest of the questions before
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putting your answer sheet in this pouch. [ CLOSE BI NDER. DI SPLAY OPEN
POUCH W TH OTHER ANSWER SHEETS IN IT.]

Thank you.

[BE SURE TO GET ALL QUESTI ONS ANSWERED]

9.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

How | ong have you |ived at your present address? years
How | ong have you lived in the Los Angel es area? years
Did you consider air quality when choosing your home? Yes No

How nuch new i nformation about air quality in the South Coast Air Basin
and the effects of ozone did you find in the background
material to this questionnaire?

none very little quite a bit a great dea

Hone zip code

Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree

Your age group: under 18

18- 24
25- 34
35-44
45-54
55 & over
Sex: Mal e Fenmal e

How many nenbers are there in your househol d? persons
Are you the primary incone earner in your househol d? yes no

Do you live in a detached house, duplex, apartment or mobile home?

(1) House (2) Dupl ex (3) Apartnent (4) Mobile Home

Do you own or rent your home? own rent
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21.  Wuld you pl ease indicate which of the follow ng groups your annual
before tax household incone falls in:

| ess than $5, 000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5,000-7,499 $30, 000- 34, 999 _____$60,000- 64, 999
$ 7,500-9, 999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up
$20, 000- 24, 999 $50, 000- 54, 999
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SAN GABRI EL VALLEY SURVEY
ANSVER SHEET
1. Didyou or any of the nmenbers of your imediate fam |y experience any of

the "ozone-induced" effects described above
on Thursday, Septenber 2?

Yes No (Pl ease Check)
2. |If you answered yes, which of these synptoms did you notice?
Your sel f Fam |y Menber

Synptom

Decr eased Vi sion

More frequent asthma attacks

Cough, Chest disconfort

QG her (please nane)

3. What is the nost your household would be willing to pay to reduce the
dai ly high ozone reading on that day from VERY POOR to POOR? Pl ease circle
your answer.

$ .00 $ 2.00 $4.00 $6. 00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2. 50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1. 00 $3. 00 $5. 00 $7.00 $9. 00 $13.00 $25. 00 $75. 00
$1.50 $3. 50 $5. 50 $7.50 $10. 00 $14.00 $30. 00 $100. 00

4. What is the nost your household would be willing to pay to reduce
the daily high ozone level on that day from VERY POOR to FAIR?
Pl ease circle your answer.

$ .00 $ 2.00 $4. 00 $6. 00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2. 50 $4.50 $6. 50 $8. 50 $12.00 $20. 00 $50. 00
$1. 00 $3. 00 $5. 00 $7.00 $9. 00 $13.00 $25. 00 $75. 90
$1.50 $3. 50 $5. 50 $7.50 $10. 00 $14.00 $30. 00 $100. 00

5. What is the nost your household would be willing to pay to reduce
the daily high ozone level on that day from VERY POOR to GOCD?
Pl ease circle your answer.

$ .00 $ 2.00 $4. 00 $6. 00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2. 50 $4.50 $6. 50 $8. 50 $12.00 $20. 00 $50. 00
$1. 00 $3. 00 $5. 00 $7.00 $9. 00 $13.00 $25. 00 $75.00
$1.50 $3. 50 $5. 50 $7.50 $10. 00 $14. 00 $30. 00 $100. 00
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6. Answer only if you answered $.00 to questions 3 through 5 above.
Did you bid zero because you believe that:

You do not consider ozone to be a problem for

you and your famly.

It is unfair or unjust to expect the victim of

damages to have to pay the cost of preventing danmges.

O her
7. In what outdoor activities do you regularly participate? How often?
Rarely Cccasional ly Oten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)

H king .

Joggi ng .

Sai ling

Tennis .

Surfing

Swi nmi ng

8. Do you change your behavior on days with high ozone levels? If

so, how?
At what |evels of ozone?
B C D
Drive less
Exercise at different hours
Stay indoors
9. How long have you lived at your present address? years
10. How I ong have you lived in the Los Angel es area? years
11. Did you consider air quality when choosing your home? Yes No

12. How much new i nformation about air quality in the South Coast Air Basin
and the effects of ozone did you find in the background
material to this questionnaire?

none very little quite a bit a great deal
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13.  Honme zip code

14.  Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree

15.  Your age group: under 18

18- 24
25-34
35-44
45-54
55 & over
16.  Sex: Mal e Femal e

17.  How many menbers are there in your househol d? persons.
18. Are you the primary incone earner in your household? __yes __no

19. Do you live in a detached house, duplex, apartnent or nobile honme?

(1) House (2) Dupl ex (3) Apartment (4) Mobile Home

20. Do you own or rent your hone? own rent

21.  Would you please indicate which of the followi ng groups your annual
before tax household incone falls in:

___less than $5,000  __ $25,000- 29, 999 __ $55,000- 59, 999
___$5,000-7, 499 __$30, 000- 34, 999 ____$60, 000- 64, 999
__$ 7,500-9, 999 _ $35,000- 39, 999 __$65,000- 69, 999
____$10, 000- 14, 999 ___ $40,000- 44, 999 ____$70,000- 74, 999
__$15,000-19, 999 __ $45,000-49, 999 ___$75,000 and up
___$20,000- 24, 999 _____$50, 000- 54, 999
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Hel l o

| am part of a research team from the University of Woming, we are
conducting a study related to air quality inprovenents. Air quality is a
famliar topic to people who live in the Los Angeles area

However, cleaning up the air involves certain costs to society in
which all people will share in one way or another. W are interested in
finding out whether it is worth it for the people in Los Angeles to pay
these costs in light of the benefits they receive from cleaner air.

| would like to take a few minutes of your time to ask sonme questions.

Your answers will be helpful in discovering whether pollution control is
wor t hwhi | e.
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[DO NOT READ ALOUD PASSACGES | N BRACKETS]

Before asking you the questions, |'d like to tell you a few things
about ozone.

[ SAN FERNANDO VALLEY | NTERVI EW

Air pollution in the Los Angeles area consists of a variety of gases
and particles. Some of these are emtted directly by pollution sources
(cars, trucks, industrial facilities) while others are formed in the air
from these directly emtted pollutants.

(zone, the nost inportant gaseous air problemin the South Coast Air
Basin, is created when certain other enissions are exposed to sunlight.
Qzone is an inportant air problem because of its effects on hunman health
and wel | - bei ng.

Pl ease look at this illustration.

[ HAND | LLUSTRATI ON TO RESPONDENT]
[PONT TO LEFT SI D]

The left-hand side shows the daily nmaxi num ozone concentrations in
your area during August and Septenber of this year.

[PONT TO RIGHT SI DE]

The right-hand side presents a summary of known effects of breathing
ozone on humans and experinental animals. The effects are the result of
relatively short-term exposure to ozone concentrations that are possible in
the South Coast Air Basin.

[ PO NT TO SCALE]

Qzone concentrations in the air are nmeasured in parts per hundred
mllion. This is a common way of neasuring ozone |evels.

[PONT TO "5" AND "40" ON SCALE]

On this scale a neasure of 5 is very clean air for the Los Angeles
area. A rating of 40 is very snoggy.

[PONT TO "12" ON CENTER SCALE]

The Federal Standard for ozone requires an hourly average
concentration of ozone less than 12 (all references to ozone concentration
will be in parts per hundred mllion).

[PONT TO "20" ON CENTER SCALE]

A Stage One (Ozone Episode is called when ozone concentrations exceed
20.
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[PONT TO "35" ON CENTER SCALE]

A Stage Two Ozone Episode requires an hourly average of 35. There have
been no Stage Three (zone Episodes, which require a concentration of 50,
since 1974.

Sone of the effects of ozone |evels are:

[o Concentrations neeting the Federal Standard (0-12).] Ozone levels in
the range of 0 to 12 are identified as Situation A GOOD

[PONT TO'A, THEN ' GOOD ]

air quality, on the illustration.
Here we see

+ ODOR BRI EFLY NOTI CEABLE [PO NT QOUT]

This means

Most people notice the pungent snell of ozone at concentrations
around 2. At 5 the "snell" fades in about 5 minutes even if the
ozone renains.

[o Federal Standard violated (12-20).] Ozone levels of 12 to 20 are
identified as Situation B, FAIR air quality, on the illustration.

[PONT TO "B, THEN 'FAIR]
» DECREASED ATHLETI C PERFORVANCE [ PO NT QUT]
Athl etes performng outdoors show slower speeds in running.
* SENSI TI VE ASTHMATI CS HAVE MORE FREQUENT ATTACKS [ PO NT QUT]

The people with asthma who are nost sensitive to ozone have nore
frequent coughing spells.

+ LOMER RESI STANCE TO LUNG I NFECTION [ PO NT QUT]
Sonme |aboratory animals get lung infections nore readily.

[o Stage One Ozone Episode (20-35).] Czone levels from20 to 35 are

[PONT TO'C, THEN TO 'POCR ]
identified as Situation C, POOR air quality, on the illustration.

« COUGH, CHEST DI SCOVFORT, HEADACHE [ PO NT OUT]
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Heal thy adults notice disconfort in breathing, get headaches, and
cough.

+ MORE FREQUENT ASTHVA ATTACKS [ PO NT QUT]
More frequent coughing spells are had by people with asthna.

+ RED BLOOD CELL SPHERI NG [PO NT QOUT]
Changes in the appearance of red blood cells were noticed in

human vol unt eers.

+ DECREASED VI SION, CONCENTRATI ON
This was left off the illustration
Human vol unt eers exposed to ozone had decreased sharpness of vision
and had nmore difficulty concentrating. This may contribute

to the higher nunber of autonobile accidents when ozone |evels
rise.

[c Stage Two Ozone Epi sode (35-50).] Ozone levels from35 to 50 are

[PONT TO'D THEN 'VERY POOR ]
identified as Situation D, VERY POOR air quality, on the illustration.
* DECLINE IN LUNG FUNCTION IN HEALTHY | NDI VIDUALS [PQO NT QUT]

Human vol unteers exposed to ozone at this level had a noticeable
decrease in various lung functions. At this level ozone is
certainly nore than an inconvenience; it presents a health hazard to
peopl e.

Pl ease note that effects of ozone at |ower concentrations
continue at higher concentrations. [PONI TO EACH LIST OF
EFFECTS] In the right-hand-side of the illustration

these effects are repeated as ozone levels rise. Qzone,
however is not usually the cause of eye irritation.

Qher pollutants in smg are responsible for the stinging eyes.

[PONT TO LEFT SI D]

The left-hand side of the illustrations shows the daily high ozone
concentration in your area during |ast August [PO NT] and Septenber

[ POINT] .

Pl ease notice the very high readings just before and during Labor Day
Weekend [PO NT TO PEAKS] and three weeks later on Septenber 22 and 23.
Bet ween t hese periods [PO NT TO VALLEY] of high ozone |evels was a period
of exceptionally |low ozone levels. Earlier in the summer there were rather
| arge day-to-day variations in daily high ozone readings.
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Now, | would like to ask you some questions. | will hold the
illustration so that you can mark your answers.

[ EXCHANGE | LLUSTRATI ON FOR CLI PBOARD; DI SPLAY | LLUSTRATI ON FOR RESPONDENT]

Saturday, Septenber 4, was a day with relatively high ozone
concentrations in your area. It was the Saturday of Labor Day weekend
[PONT TO PEAK] and is marked on the left-hand-side of the illustration
with a solid arrow This was a day with [SLIDE ACROSS TO 'POOR ] POOR
ozone levels, such as Situation C as shown on the illustration. The first
question is:

1. Did you or any of the menbers of your inmediate fam |y experience any
of the "ozone-induced" effects described above on Saturday, September 47?

Yes No [Pl ease Check] Please check your answer

[IF NO, SKIP #2]

2. [If you answered yes,] which of these synptoms did you notice?
Pl ease mark your answer sheet. For instance, did you or a nenmber of your
fam |y notice decreased vision? How about the other listed synptons?

Your sel f Fanmily Menber
Synmpt om

Decreased Vision

More frequent asthma attacks
Cough, Chest disconfort

Q her (please nane)

[ PREFACE MATERI AL FOR #3]

The principle source of emissions which yield ozone is exhaust from
cars and trucks. Factories, refineries, and other industrial facilities,
al so produce a significant anount of em ssions.

A reduction in ozone levels will require the use of nore costly
procedures in manufacturing and in higher operating costs for autonobiles
and trucks. Al of this would be reflected in higher prices for goods and
servi ces.

Over the Labor Day weekend, ozone |evels dropped some in your area, to
Situation B. There were nunerous other days in August and Septenber wth
B, FAIR air quality.

Most people would agree that they prefer |ower ozone |evels to higher
levels. The next set of questions addresses changes in ozone
concentrati on.

To establish a point of reference for changes, try to inagine a summer
day with POOR ozone levels, such as Situation C as shown in the
illustration.
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Qzone levels could be reduced on that day by inposing regul ations
requiring the use of nore expensive procedures as mentioned above. I|f such
regul ations were inmposed you would be "paying" for an ozone reduction.

On your answer sheet are a series of ampbunts. Please circle the
amount that is your answer to Question 4.

[ READ #4; THERE 1S NO #3]

4, What is the nost your household would be willing to pay to reduce the
daily high ozone reading on that day from POOR to FAI R?

[Please circle your answer.]

$ .00 $2.00 $4.00 $6. 00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00 $3.00 $5. 00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00

$1.50 $3.50 $5. 50 $7.50  $10.00 $14. 00 $30. 00 $100. 00
For Question 5, please circle the anount that
5 [Wat] is the mbst you would be willing to pay to reduce the

daily high ozone level on that day from POOR to GOOD?
[Please circle your answer.]

$ .00 $2.00 $4.00 $6. 00 $8. 00 $11. 00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00 $3.00 $5. 00 $7.00 $9. 00 $13. 00 $25. 00 $75. 00
$1.50 $3.50 $5. 50 $7.50 $10.00  $14.00 $30. 00 $100. 00

If you answered zero for either question, please answer Question 6.
6. [Answer only if you answered $.00 to questions 4 through 5 above.]
Did you bid zero because you believe that:

You do not consider ozone to be a problem for
you and your fanily.
It is unfair or unjust to expect the victim of
damages to have to pay the cost of preventing danmmges.
O her
Woul d you answer Question 7 by indicating how often you engage in
outdoor activities? For instance, do you hike rarely, occasionally or
often? How about other activities whether or not they are |isted?

7. [In what outdoor activities do you regularly participate? How often?]

Rarely Cccasional |y O ten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)
H ki ng .
Jogging . _
Sailing .




Rarely Cccasional 'y O ten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)
Tennis . .
Surfing .
Swiming . .

If you change your behavior when ozone |evels rise please answer Question
8. For exanple, do you drive less if you know that the standard is being
vi ol at ed?

8. [Do you change your behavior on days with high ozone levels? If
so, how?]
At what |evels of ozone?
B C D
Drive |ess
Exercise at different hours
Stay indoors

The remaining questions about you and your family wll be useful for
anal yzing peoples' responses to the questions already asked

Your answers to all of these questions are of course strictly
confidential. Please mark your answers to the rest of the questions before
putting your answer sheet in this pouch.

[CLOSE BINDER. DI SPLAY OPEN POUCH W TH OTHER ANSWER SHEETS IN IT.]

Thank you

[BE SURE TO GET ALL QUESTI ONS ANSVERED

9. How long have you lived at your present address? years
10.  How long have you lived in the Los Angeles area? years
11. Did you consider air quality when choosing your honme? Yes No

12.  How nuch new information about air quality in the South Coast Air
Basin and the effects of ozone did you find in the background material to this
questionnaire?

none very little quite a bit a great dea
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13.  Home zip code

14.  Your education: under 12 years
H gh School
Coll ege - no degree
Bachel or's degree
Post - graduate degree

15.  Your age group: under 18

18- 24
25- 34
35-44
45-54
55 & over
16.  Sex: Mal e __ Femle
17.  How many nenbers are there in your household? ____ Pe€rsons.
18. Are you the primary income earner in your household? __Y€s __NO

19. Do you live in a detached house, duplex, apartnent or nobile hone?
(1) Detached (2) Dupl ex (3) Apartnent (4) Mobile Home
20. Do you own or rent your hone? own ____rent

21. Would you pl ease indicate which of the follow ng groups your annual
househol d income falls in:

| ess than $5, 000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5,000-7,499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500-9,999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up
$20, 000- 24, 999 $50, 000- 54, 999
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SAN FERNANDO VALLEY SURVEY

ANSVER SHEET

1. Did you or any of the menbers of your inmediate fam |y experience any of
the "ozone-induced" effects described above on Saturday, Septenber 4?

Yes No (Pl ease Check)
2. If you answered yes, which of these synptoms did you notice?
Your sel f Fam |y Menber

Synmpt om

Decreased Vision

Mre frequent asthma attacks
Cough, Chest disconfort

Q her (please nane)

4. What is the nost your household would be willing to pay to reduce the
daily high ozone reading on that day from POOR to FAIR?
Pl ease circle your answer.

$ .00 $2. 00 $4. 00 $6. 00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2. 50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1. 00 $3. 00 $5. 00 $7.00 $9. 00 $13. 00 $25. 00 $75.00
$1.50 $3. 50 $5. 50 $7.50 $10.00  $14.00 $30. 00 $100. 00

5. What is the nmost you would be willing to pay to reduce the
daily high ozone level on that day from POOR to GOCD?
Pl ease circle your answer.

$ .00 $2. 00 $4. 00 $6. 00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12.00 $20. 00 $50. 00
$1. 00 $3.00 $5. 00 $7.00 $9. 00 $13.00 $25. 00 S75.00
$1.50 $3. 50 $5. 50 $7.50 $10.00  $14.00 $30. 00 $100. 00

6. Answer only if you answered $.00 to questions 4 through 5 above.
Did you bid zero because you believe that:

You do not consider ozone to be a problem for

you and your famly.

It is unfair or unjust to expect the victim of

damages to have to pay the cost of preventing danages.
O her
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7. In what outdoor activities do you regularly participate? How often?

Rarely Cccasional ly Oten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)

H ki ng .
Joggi ng .
Sailing .
Tennis .
Surfing .
Swi nming .

8. Do you change your behavior on days with high ozone |evels? If

so, how?
At what |evels of ozone?
B C D
Drive less
Exercise at different hours
Stay indoors
9. How long have you lived at your present address? years
10. How long have you lived in the Los Angeles area? years
11. Did you consider air quality when choosing your home? Yes No

12.  How nuch new information about air quality in the South Coast Air
Basin and the effects of ozone did you find in the background material to this
questionnaire?

none very little quite a bit a great dea

13.  Home zip code

14.  Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree
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15.  Your age group: under 18

18- 24
25-34
35-44
45-54
55 & over
16.  Sex: Mal e Femal e
17. How many nenbers are there in your househol d? persons.

18. Are you the prinary incone earner in your household? __yes _ no
19. Do you live in a detached house, duplex, apartnent or nobile home?
(1) Detached (2) Dupl ex (3) Apartment (4) Mobile Home

20. Do you own or rent your home? own rent

21, Would you pl ease indicate which of the follow ng groups your annual
househol d income falls in:

| ess than $5,000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5, 000-7, 499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500-9, 999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up
$20, 000- 24, 999 $50, 000- 54, 999
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Hel | o:

| am part of a research team from the University of Wonming, we are
conducting a study related to air quality inprovenents. Air quality is a
famliar topic to people who live in the Los Angeles area

However, cleaning up the air involves certain costs to society in
which all people will share in one way or another. W are interested in
finding out whether it is worth it for the people in Los Angeles to pay
these costs in light of the benefits they receive from cleaner air.

| would like to take a few minutes of your time to ask sonme questions.

Your answers will be helpful in discovering whether pollution control is
wor t hwhi | e.
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[DO NOT READ ALOUD PASSAGES | N BRACKETS]

Before asking you the questions, 1'd like to tell you a few things
about ozone.

[ ORANGE COUNTY | NTERVI EW

Air pollution in the Los Angeles area consists of a variety of gases
and particles. Some of these are enitted directly by pollution sources
(cars, trucks, industrial facilities) while others are formed in the air
from these directly emtted pollutants.

Czone, the nost inportant gaseous air problemin the South Coast Air
Basin, is created when certain other emissions are exposed to sunlight.
QOzone is an inportant air problem because of its effects on human health
and wel | - bei ng.

Pl ease look at this illustration.

[ HAND | LLUSTRATI ON TO RESPONDENT]
[PONT TO LEFT S| Df|

The left-hand side shows the daily maxi mum ozone concentrations in
your area during August and Septenber of this year.

[PONT TO R GHT SI D]

The right-hand side presents a summary of known effects of breathing
ozone on humans and experinental animals. The effects are the result of
relatively short-term exposure to ozone concentrations that are possible in
the South Coast Air Basin.

[PONT TO SCALE]

Ozone concentration in the air are neasured in parts per hundred
mllion. This is a comobn way of measuring ozone |evels.

[PONT TO "5" AND "40" ON SCALE]

On this scale a measure of 5 is very clean air for the Los Angel es
area. A rating of 40 is very snoggy.

[PONT TO "12" ON CENTER SCALE]

The Federal Standard for ozone requires an hourly average
concentration of ozone less than 12 (all references to ozone concentration
will be in parts per hundred mllion).

[PONT TO "20" ON CENTER SCALE]

A Stage One Ozone Episode is called when ozone concentrations exceed
20.
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[PONT TO "35" on CENTER SCALE]

A Stage Two Qzone Episode requires an hourly average of 35.
been no Stage Three Qzone Episodes,
since 1974.

There have
which require a concentration of 50,

Sone of the effects of ozone |levels are:

[o Concentrations neeting the Federal Standard (0-12).] Ozone levels in
the range of 1 to 12 identified as Situation A GOOD

[PONT TO "A'", THEN ' GOOD ]
air quality, on the illustration.
+ ODOR BRI EFLY NOTI CEABLE [ PO NT QUT]

This neans

Most peopl e notice the pungent snel
around 2. At 5 the "smell"
ozone remains.

of ozone at concentrations
fades in about 5 mnutes even if the

[o Federal Standard violated (12-20).] Ozone levels of 12 to 20 are
identified as Situation B, FAIR air quality, on the illustration.

[PONT TO 'B', THEN 'FAIR ]
+ DECREASED ATHLETI C PERFORMANCE [ PO NT QUT]

Athletes perfornming outdoors show slower speeds in running

« SENSITI VE ASTHVATICS HAVE MORE FREQUENT ATTACKS [ PO NT OUT]

The people with asthma who are nost sensitive to ozone have nore
frequent coughing spells.

+ LOAER RESI STANCE TO LUNG | NFECTION [PO NT OUT]

Some | aboratory aninals get lung infections nore readily.

[o Stage One Ozone Epi sode (20-35).] Ozone levels from 20 to 35
are identified as Situation C, POOR air quality, on the illustration.

[PONT TO'C, THEN 'POCR ]
- COUCH, CHEST DI SCOVFORT, HEADACHE [POINT OUT]

Heal thy adults notice disconfort in breathing,

get headaches, and
cough.

MORE FREQUENT ASTHVA ATTACKS [ PO NT CQUT]
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More frequent coughing spells are had by people with asthna.

+ RED BLOOD CELL SPHERI NG [PO NT QOUT]

Changes in the appearance of red blood cells were noticed in human
vol unt eers.

» DECREASED VI SI ON, CONCENTRATI ON

This was left off the illustration.

Human vol unteers exposed to ozone had decreased sharpness of vision
and had nore difficulty concentrating. This may contribute
to the higher nunber of automobile accidents when ozone levels rise.

[o Stage Two Ozone Epi sode (35-50).] Qzone levels from 35 to 50
are identified as Situation D, VERY POOR air quality, on the
illustration.

« DECLINE I'N LUNG FUNCTION I N HEALTHY | NDI VI DUALS [ PO NT OUT]

Human vol unteers exposed to ozone at this level had a noticeable
decrease in various lung functions. At this |level ozone is
certainly more than an inconvenience; it presents a health hazard to

peopl e.

Please note that effects of ozone at |ower concentrations
continue at higher concentrations. [PONT TO EACH LIST OF
EFFECTS] In the right-hand-side of the illustration

these effects are repeated as ozone levels rise. Ozone,
however, is not usually the cause of eye irritation.

O her pollutants in snog are responsible for the stinging eyes.

[PONT TO LEFT S| Df|

The left-hand side of the illustrations shows the daily high ozone
concentration in your area during last August [PONT] and Septenber

[ PO NT] .

Pl ease notice the very high readings just before Labor Day Wekend
[PONT TO PEAKS] and three weeks later on September 22 and 23. Between
these periods [PONT TO VALLEY] of high ozone levels was a period of
exceptionally low ozone levels. Earlier in the summer there were rather

| arge day-to-day variations in daily high ozone readings.

Now, | would like to ask you sone questions. | wll hold the
illustration so that you can mark your answers.

[ EXCHANGE | LLUSTRATI ON FOR CLI PBOARD; DI SPLAY | LLUSTRATI ON FOR RESPONDENT]

Friday, Septermber 3, was a day with relatively high ozone
concentrations in your area. It was the Friday before Labor Day weekend
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[PONT TO PEAK] and is marked on the left-hand-side of the illustration
with a solid arrow. This was a day with [SLIDE ACROSS TO 'FAIR] FAIR
ozone levels such as Situation B as shown on the illustration. B, FAIR day.
The first question is:

1. Did you or any of the menbers of your immediate family experience any
of the "ozone-induced" effects described above on Friday, Septenber 372

Yes No [Pl ease Check] Please check your answer

[IF NO, SKIP #2]

2. [If you answered yes,] which of these synptons did you notice?
Pl ease mark your answer sheet. For instance, did you or a member of your
fam |y notice decreased vision? How about the other listed synptons?

Your sel f Fam |y Menber
Synpt om

Decreased Vision
Mre frequent asthnma attacks
Cough, Chest disconfort

Q her (please nane)

[ PREFACE MATERI AL FCR #5]

The principle source of em ssions which yield ozone is exhaust from
cars and trucks. Factories, refineries, and other industrial facilities,
al so produce a significant amount of em ssions.

A reduction in ozone levels will require the use of nore costly
procedures in manufacturing and in higher operating costs for autonobiles
and trucks. Al of this would be reflected in higher prices for goods and
servi ces.

COver the Labor Day weekend, ozone |evels dropped some in your area, to
Situation A There were numerous other days in August and September with
A, GOCD air quality.

Most people would agree that they prefer |ower ozone |evels to higher
level s. The next question addresses changes in ozone concentration.

To establish a point of reference for changes, try to inagine a sumrer
day with FAIR ozone |evels such as Situation B as shown in the
illustration.

Ozone | evels could be reduced on that day by inposing regul ations
requiring the use of nore expensive procedures as nentioned above. If such
regul ati ons were inmposed you would be "paying” for an ozone reduction.

On your answer sheet are a series of ampunts. Please circle the
amount that is your answer to Question 5.
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[ READ #5; THERE IS NO #3 or #4]

5. Wat is

the nost your household would be willing to pay to reduce the

[Please circle your answer.]

$ .00
$ .50
$1.00
$1.50

$2.00
$2.50
$3.00
$3.50

$4.00 $6. 00
$4.50 $6. 50
$5. 00 $7.00
$5.50 $7.50

$8. 00
$8. 50
$9. 00
$10. 00

daily high ozone reading on that day from FAIR to GOOD?

$11. 00 $15. 00 $35. 00
$12. 00 $20. 00 $50. 00
$13. 00 $25. 00 $75. 00
$14. 00 $30. 00 $100. 00

If you answered zero please answer Question 6.

6. [Answer only if you answered $.00 to question 3 above.]

Wul d you answer

out door
of ten?

Did you bid zero because you believe that:

You do not consider ozone to be a problem for

you and your famly
It is unfair or unjust to expect the victim of

damages to have to pay the cost
O her

of preventing damages.

Question 7 by indicating how often you engage in

activities? For instance do you hike rearely, occasionally or

How about other activities whether

7. [In what

Activity

Hi ki ng

Joggi ng
Sai ling

Tennis .

Surfing

Swi mmi ng :

If you change your

Question

8

or

not

they are listed?

outdoor activities do you regularly participate? How often?]

Rarely

Cccasional 'y

O ten

(1-5 days/year) (5-15 days/year) (Mre than 15 days/year)

behavi or when ozone levels rise, please answer

For exanple do you drive less if your know that the standard is
being vi ol ated?

2

(8]
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8. [Do you change your behavior on days with high ozone levels? If so,
how?]

At what levels of ozone?
B C D
Drive |ess
Exercise at different hours
Stay indoors

The renaining questions about you and your famly will be useful in
anal yzing peoples' responses to the questions already asked

Your answers to all of these questions are of course strictly
confidential. Please mark your answers to the rest of the questions before
putting your answer sheet in this pouch.

[ CLOSE BINDER DI SPLAY OPEN POUCH W TH OTHER ANSWER SHEETS IN IT.]

Thank you.

[BE SURE TO CGET ALL QUESTI ONS ANSWERED

9. How long have you lived at your present address? years
10.  How long have you lived in the Los Angeles area? years
11. Did you consider air quality when choosing your hone? Yes No

12, How nuch new information about air quality in the South Coast Air Basin
and the effects of ozone did you find in the background material to this
questi onnaire?

none very little quite a bit a great dea

13.  Home zip code

14, Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree
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15.

16.

17.

18.

19.

20.

21,

Your age group: under 18

18- 24
25-34
35-44
45-54
55 & over
Sex: Mal e Fenmal e

How many nenbers are there in your househol d? persons

Are you the primary income earner in your househol d? yes

Do you live in a detached house, duplex or apartnent?

(1) House (2) Duplex (3) Apartnment (4) Mobile Hone

Do you own or rent your honme? own rent

househol d income falls in:

| ess than $5, 000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5,000-7,499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500-9,999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up

$20, 000- 24, 999 $50, 000- 54, 999
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ORANGE COUNTY SURVEY

ANSWER SHEET

1. Did you or any of the nmenbers of your inmmediate famly experience any of

the "ozone-induced" effects described above on Friday, September
Yes ___ No (Please Check)
2. If you answered yes, which of these synptoms did you notice?
Your sel f Fam |y Menber
Synpt om
Decreased Vision

More frequent asthma attacks

Cough, Che

Q her (please nane)

Swinmng . .

st disconfort

3?

5. What is the nost your household would be willing to pay to reduce the
daily high ozone reading on that day from FAIR to GOCD?
Pl ease circle your answer.
$ .00 $2.00 $4.00 $6. 00 $8. 00 $11.00 $15. 00 $35. 00
$ .50 $2.50 $4.50 $6. 50 $8. 50 $12. 00 $20. 00 $50. 00
$1.00 $3. 00 $5. 00 $7.00 $9. 00 $13.00 $25. 00 $75. 00
$1.50 $3.50 $5. 50 $7.50 $10. 00 $14. 00 $30. 00 $100. 00
6. Answer only if you answered $.00 to question 3 above
Did you bid zero because you believe that:
You do not consider ozone to be a problemfor
you and your famly.
It is unfair or unjust to expect the victim of
damages to have to pay the cost of preventing danages.
O her
7. In what outdoor activities do you regularly participate? How often?
Rarely Cccasional 'y Oten
Activity (1-5 days/year) (5-15 days/year) (Mre than 15 days/year)
H ki ng . oo
Joggi ng .
Sailing .
Tennis .
Surfing .




8. Do you change your behavior on days with high ozone levels? [If so, how?

At what |evels of ozone?

B C D
Drive less
Exercise at different hours
Stay indoors
9. How long have you lived at your present address? years
10. How long have you lived in the Los Angeles area? years
11. Dd you consider air quality when choosing your honme? Yes No

12. How rmuch new information about air quality in the South Coast Air Basin
and the effects of ozone did you find in the background material to this
questionnaire?

none very little quite a hit a great dea

13.  Hone zip code

14.  Your education: under 12 years
H gh School
College - no degree
Bachel or's degree
Post - graduate degree

15.  Your age group: under 18

18- 24
25- 34
35-44
45-54
55 & over
16.  Sex: Mal e Femal e
17. How many nenbers are there in your househol d? persons
18. Are you the primary income earner in your househol d? yes no
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19. Do you live in a detached house, duplex or apartment?

(1) House (2) Dupl ex (3) Apartment (4) Mobile Hone

20, Do you own or rent your home? own rent

21. Would you please indicate which of the follow ng groups your annual
househol d income falls in:

| ess than $5, 000 $25, 000- 29, 999 $55, 000- 59, 999
$ 5,000-7,499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500-9,999 $35, 000- 39, 999 $65, 000- 69, 999

$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 999 $75,000 and up
$20, 000- 24, 999 $50, 000- 54, 999
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APPENDI X B

. 1 NTRODUCTI ON

The makers of the public policy for our environnent nust be concerned
with the effects their efforts have on consumer preferences. For instance,
EPA-directed prograns in the 1970's have led to research on the health,
aesthetic, and property damage consequences of deteriorating air quality.
As individuals become aware of these effects, we may expect their
preferences for air quality, or the activities which use air quality, to
change. Presuming a denand for air quality, we nmight hypothesize that the
demand has increased (shifted to the right) for individuals as a result of
this new information. In order to test this hypothesis, some technique
must be used for estimating the demand relationship. Here, we exanmine the
possibilities for using the hedonic technique and propose how it can be
used to research the changing preferences issue

The use of the hedonic technique to estimate the inplicit (hedonic)
prices of the characteristics or qualities of certain goods is becom ng
wi dely accepted in the Environnental and Urban economics fields. I'ts
application to residential housing data, whereby, the value of a home is
regressed against various site specific, because, these "goods" are not
explicitly traded in markets. The resulting estimated inplicit prices
of fer measures to the nmarginal val ues consunmers reserve for such things as
public safety, school quality, and air quality - all with public good
qualities. Conti nui ng refinements in estimtion techni ques nake these
estimates nore and nore reliable.

Al t hough the estimation of the hedonic prices has been widely
accepted, using themto identify demand functions for the characteristics

has not. Rosen (1974) proposed using the estinated hedonic prices,
quantities, and consumer tastes and incone infornmation to estimate these
demand curves. In principle, demand curves for public goods can be

identified, because across a large urban area, their qualities are likely
to vary. Thus, the hedonic technique reveals the inplicit prices
associated with the various qualities. The data appear simlar to ordinary
mar ket data, and, when coupled with the informatioa on consumers, the
demand rel ationships woul d appear to be identifies. Recently, severa
researchers have chal |l enged Rosen's proposal (Brown and Rosen, 1982;

Pal mgui st, 1981; and Mendel sohn, 1980). Their basic argunents suggest that
the demands can only be identified-with multimrket data, perhaps from
several urban areas.

In this appendix we purport to: (a) contribute to a better
understanding of the new literature nmentioned above; (b) outline the data
requirenments for inplementing the hedonic technique to estimate the demands
for public goods; and, (c) present sone evidence of changing preferences
and outline a conplete enpirical test of this hypothesis.

The remai nder of the appendix has four sections. Section Il contains
an analysis of the hedonic technique to estimate demand relationships. In
section Il we present a short discussion of the data available for
proceeding with estimation. W believe our data set will enable us to
identify a demand for environmental quality. In the fourth section we
address the issue of changing preferences. Evidence is presented which is
not inconsistent with the hypothesis of preferences changing overtime. The



| ast section contains sone concluding renarks.

[I. DEMAND ESTI MATI ON

Qur concern is with housing data so we restrict our analyses to this
commodity class for the remainder of the paper. Let S, N, and Q represent
a vector of site specific characteristics, a vector of neighborhood and
| ocational characteristics, and a scalar neasuring the environmental
quality, respectively. Then, P(S,N,Q is the hedonic function faced by
consuners and producers in an urban area. It can be visualized by
i magi ning consurmers as "bidding" for the characteristics and producers
"offering" the various characteristics at different prices. The hedonic
function is the locus of tangencies between the consunmers' bid functions
and the producers' offer functions. Consumers will maximze utility by
choosing the bundle of housing characteristics such that their indifference
surface is just tangent to P(S,N Q. Wth respect to Q this inplies that

aP/3qQ = MRSQ . Where y is some nuneraire comodity (noney). The MRS
nmeasur es “the Xonsumers' marginal wllingness to pay for a marginal change
in Q For the ith individual, we denote this bhy: W, = 3ap/3qQ.

Anal ogously, the producers will supply characteristic bun%iles so that their
iso-profit loci are just tangent to the hedonic function.

By estimating P(S,N, Q, the 3P/3Q can be neasured and, therefore, W..
The mmj or question concerns using these estinates to identify the demand
for Q The problemis sinplied when the supply of available housing units
can be assuned fixed at the various |ocations (Freeman, 1979). For this
case, the consuners will bid for the hones wth the desired
characteristics; the sinmultaneity between demand and supply can be ignored.
The supply of units appears relatively constant in tlﬁe Los Angel es County
area (see Table 1 below) and we neke this assunption.

In general, there is no reason to expect that the hednoic function
will be linear (Rosen, 1974, p. 38) so different prices will be reveal ed
for different levels of Q Furthernore, it is unlikely that the demand
will be separable from the other characteristics. Using @« to denote a
vector of individual taste paranmeters (including incone) the denand
function can be represented by

W, = W(s, N, 0, o). (1)

Unfortunately, the estimation of (1) will nqt identify the demand
curve. To see this, consider Figure 1 where aP /aQ is the estimted
implicit price equation for Q The optimal choice of Q for two individuals
(i and j) is represented by Q, and Q,, revealing prices P, and P_,
respectively. It appears as th%ugh welhave price and qualify variation.
However, this results fromthe nonlinear hedonic equation. Di f f erent
individuals will choose different quantities but, there are no data on how
like individuals will react to different prices. The estimates of (1) will
not differ between the demands. W. ,and W,' or W, and W_,'. Each demand curve
yields precisely the same information. J J

To overcone these difficulties another hedonic function could be
estimated using data from other matkets. The inplicit price equation from
another market is illustrated as 3P“/3Q in Figure 1. The additional
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Figure 1: The Inplicit Price Function from Two Different Markets
(aPl/aQ and aPZ/aQ) and Hypothetical Demand Curves for

Two | ndividuals
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information enables us to discern between W. and W.', and W, and W."'.
Coviously, the estinmates of the demand function Wil 1 improve Jas more and
nore nmarkets are added to the data.

[11. DATA REQU REMENTS

To estimate demand functions it is necessary to assume a utility
function that is comon to all individuals with the exception of measurable
taste shift parameters. These are usually such variables and education
sex, age, and race. The use of multinmarket data may rely on this
assunption for diverse geographic regions. For example, data from Dallas,
Texas could be nerged with data from San Diego, California. The assunption
would inmply that individuals with the sane sex, age, etc., from Texas woul d
have the same preferences for environnental quality as those from
California. This assunption may be too restrictive, in that, different
preferences may be the cause of different hedonic gradients. | denti cal
preferences for like individuals may be nore defensible when different
markets can be identified within a geographic region. The problem then,
is to identify the markets.

Mendel sohn (1980) suggests that a sufficient condition for hedonic
functions to vary across nmarkets is "that the underlying array of suppliers
changes across the nmarkets." Some exanples would include different supply
arrangenents induced by building codes or realtor boards. Anot her
sufficient condition noted by Mendelsohn: "if the nunber of demanders in a
mar ket is independent of the market prices, the supply curves are not
perfectly elastic, and the number of demanders vary across markets.” This
woul d result when the transportation costs between markets are prohibitive
(Pal mgui st, 1981). Therefore, we have some quide |lines on defining
different markets within a geographic region. A major task for future
efforts is to design and inplenent statistical tests which nmay all ow
markets to be identified

A data set is being assenmbled by the authors in conjunction with the
Womi ng group which lends itself to these fornms of analyses. The data are
for several California counties, including two SMSAS, for several years in
the 1970s. Ideally, a demand curve for Californians can be identified and
conpared to others fromdifferent geographical regions. Such a procedure
may isolate variation in preferences for environmental quality between
regions in the US

V.  SH FTING PREFERENCES

The possibility of the consuners' preferences changing over time can
be exam ned by estimating demand equations fromthe same geographic region
for several different time periods. The hypothesis of an increase in
demand for environmental quality could then be tested statistically by
conparing the demand for like individuals (with simlar quantities of al
characteristics) between the tine periods. In theory, demand curves will
exist for the individual in different time periods. And, under the
assunption of constant preferences these demand curves would be identical

let 5, N, Q and o be the vectors of housing characteristics and neasurable
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taste parameters (including incone), respectively. Use wt and Wt+ to
represent the demand equation estimated in year t and year t+l. T%en, the
nul | hypothesis is:

H:W(S N Q o) +¥ (5 N, Q, a)

t+l1
and the alternative is:

H,: wt@, N, Q a) <W__ (5 N, qQ, a).

A°
Again, the California data set would facilitate this type of hypothesis
testing.

As an initial investigation into this issue, the hedonic function for
Los Angeles County has been estimated for 1972 and 1978 data. The neans
and standard deviations of the data are presented in Table 1 and the
estimated coefficients from the regressions in Table 2. For the
regressions, a sem-log functional form was used.

In Table 1, the nmeans of the site specific characteristics (bathroons,
living area, fireplaces, etc.) are of particular interest. In conparing
1972 with 1978, we find only snall changes in these neasures. This is
consistent with the assunption of a fixed supply of housing units discussed
above. Unfortunately, data are not available from the 1980 census survey
to conpare the neasures for the neighborhood characteristics. Intuitively,
we expect these attributes to show some changes. Crine rates and schoo
qual ity measures were obtained for the different periods. As suspected, a
decline in the performance scores on standardized achievenent tests is
evidenced by the average scores of school quality. On the other hand
crime rates have remmined remarkably stable. The 1975 total suspended
particulates (TSP) neasure is used to proxy air pollution in 1972 and 1978
As nmore and better air quality data becones available, the estination of
these hedonic prices in different tine periods will be nmobre precise.

The sem -log formis convenient for conmparing estimates fromdifferent
tine periods. This is because the estimated coefficient is interpreted as
the proportion of the house value devoted to the associated attribute. To
see this, consider:

t+l

3(Log P)/3Q. (2)
Let Y = Log P, then
3(Log P)/3Q = 3Y/3P - 3P/3Q. (3)

Fromlogarithmc differentiation the first derivative on the right hand
side of (3) is 1/P. Thus, (2) is (3p/3Q)/P, which is the percentage change
in the price due to a change in Q Being a percentage, the neasure is unit
free; we do not need to consider the role of nominal dollars in housing
markets. However, to actually conpare hedonic prices, neasures for price
indices nust be obtained. Fortunately, these data are available for Los
Angel es County (see bel ow).

The estimated coefficients presented in Table 2 allow for a conparison
of the percentage of home value attributed to each characteristic in 1972
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TABLE 1: MEANS AND STANDARD DEVI ATI ONS | N PARENTHESES
FOR THE VARI ABLES USED IN THE a
HEDONI C EQUATI ONS FOR 1972 AND 1978 DATA.

VARI ABLE 1972 1978
SELLI NG PRICE (100s $) 311. 69 831. 22
(172.76) (565. 50)
SALES DATE 6. 62 5.31
(3.25) (2.82)
AGE OF THE HOME 24.31 27.16
(12.94) (16.92)
NUMBER OF BATHROOMS 1.61. 1.69
(.65) (.72)
SQUARE FEET OF LI VI NG AREA 1422. 85 1437.94
(619.18) (625. 25)
NUMBER OF FI REPLACES .61 . 66
b (.61) (.61)
POOL 12 .13
b (.32) (.34)
VI EW .04 .09
c (.21) (.29
SCHOOL QUALITY 69. 57 60. 80
4 (3.62) (3.59)
DI STANCE TO BEACH 11.50 12.53
e (7.50) (7.68)
CRI ME RATE .05 .05
c (.02) (.02)
HOVE DENSI TY 2273.98 2206. 83
d (706.14) (728.66)
PERCENTAGE OF POPULATI ON BLACK 9.29 5.02
d (24.04) (17.50)
PERCENTAGE OF POPULATI ON OVER 62 11.24 10. 62
o (7.09) (6.90)
EMPLOYMENT LOCATI ON . 018 .018
e (.004) (.004)
TOTAL SUSPENDED PARTI CULATES 106. 63 108. 23
(13.86) (14.13)
a. The sanple sizis for 1972 and 1978 are 4688 and 4571 respectively.
b. Indicates a dunjy variable
¢c. Indicates a comunity specific variable.
d. Indicates a census tract specific varaible.
e. Cal cul at ed- Empl oynent Location is calculated for each census tract

by weighting the distance to eight enploynent centers by the

enpl oyment density. Total suspended particul ates are determ ned

for each census tract by finding the closest nonitoring stations.
The average between the two closest is used unless these fall in the
same direction from the census tract.
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TABLE 2:  ESTI MATED CCEFFI Cl ENTS OF HEDONI C EQUAI TONS FOR

THE 1972 AND 1978 DATA.
'S THE SELLING PRICE IN LOGS.

THE DEPENDENT VARI ABLE

VARI ABLE 1972 1978
SALES DATE . 0044 . 0226
AGE OF THE HOVE . 0049 -. 0025
NUVBER OF BATHROOVS . 1336 . 1024
SQUARE FEET OF LI VING AREA . 0003 . 0004
NUVBER OF FI REPLACES . 092 . 1248
POOL . 1313 - 0944
VI EW . 1348 . 1489
SCHOOL QUALITY . 0081 . 0180
DI STANCE TO BEACH . 0099 -.0169
CRIME RATE . 3053* -. 2342¢
HOVE DENSI TY . 00002 -. 00004
PERCENTAGE OF POPULATI ON BLACK -. 0031 -. 0075
PERCENTAGE OF POPULATI ON OVER 62 . 0029 . 0039
EMPLOYMENT LOCATI ON . 1023 -2, 1254*
TOTAL SUSPENDED PARTI CULATES . 0018 -. 0020
CONSTANT . 9581 5.1958
R- Squar e .80 .79
Nurmber of Cbservations 4688 4571

*
I ndi cates the coefficient is not

significant
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and 1978. W find that the age of the home, nunber of bathroons,

enpl oynent di stance, existence of a pool, and crine rates (although
insignificant) appear to have dimnished in the sense that they are al
closer to zero. The remainder of the coefficients have increased between
1972 and 1978. Moreover, by using a t-test, statistical inferences can be
made concerning these changes.

Focusi ng on the hypothesis of changing preferences for environnmenta
quality, the t-statistic is calculated to conpare the differences (in
absol ute value) between the coefficients for distance to the beach, view,
and TSP (see Table 3). These are of interest because each could be
considered a proxy for environmental quality. For exanple, the sinple
correlation coefficient between beach and TSP is .70 in both years.

Al though the sinple correlation between view and these neasures is slight
(-.05 for TSP and -.07 for beach in 1978), it is likely that consumers
would be willing to trade a view for nore nmiles to the beach or pollution.
Thus, this variable seens inportant to our analysis

In Table 3 the t-statistics are presented along with the results from
the hypothesis tests. The null hypothesis in each case is that the
di fference between the coefficients is zero, while the alternative is that
the difference is positive. The null hypothesis is rejected for the
distance to beach measures but can not be rejected for the other two. It
is possible that the beach coefficient is picking up some of the effects of
the pollution measure, thus, clouding the hypothesis test. This
possibility highlights the inportance of a correct econonetric methodol ogy
for estimating the hedonic equation. In fact, multimarket data may help to
break the correlation because the beach variable may not be as inportant in
other areas of California.

The actual hedonic prices for beach, TSP, and view depend on the
amounts of the other characteristics in the sem-log form To examne the
prices we examined a home sold in June, which is 25 years old, has one and
a half baths, 1425 square feet of living area, a fireplace, and is wi thout
a pool or a view Furthernore, the hone is located in an area where the
school quality nmeasure is 65, the distance to the beach is 12 niles, the
crime rate is .05 the surrounding hone density is 2200 per square mle,
and the percentages of the local populationis 6 (i.e., population that is
bl ack), while the percentage greater than 62 years of age is 10 percent.
The enploynent |ocation paraneter is .018 and TSP measure is 107. For this
hypot hetical home, the predicted hedonic prices for distance to the beach,
TSP, and view are $273/mle, $49.7/PPM and $3720, respectively, in 1972.
VWi le in 1978 the prices are $1410/nmle, $167/PPM and $12421
respectively. In comparing these figures, assume further that the hone is
located in the Pasadena area of L.A County. Then, the housing price
indices, with 1967 equal to 100, are 146 for 1972 and 338 for 1978. A
conparison of the constant dollar figures is presented in Table 4. The
beach price is substantially larger in 1978 while the others are somewhat
cl oser.

These cal cul ations are not conclusive. As stated above, an

appropriate test will require the estimation of demand functions. However,
they are nost interesting since they are not inconsistent with the
hypot hesis of shifting preferences. |In fact, they seem to be supportive.
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V. CONCLUSI ONS

the hedoni ¢ housing val ue approach

The discussion above indicates that
These

remains a technique with considerable research questions unanswered
include demand curve identifications, changing preferences and others
However, the data sets now being assenbled will enable hypothesis testing
concerning these issues. The result will be an approach to val ue
environmental goods which possesses considerable theoretical and enpirical
justification. Further, its use in validating other valuation approaches

will also be increased substantially.
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TABLE 3: RESULTS OF THE HYPOTHESI S TESTS COVPARI NG
CCEFFI CI ENTS BETWEEN 1972 AND 1978

Coeffi cient t-Statistic Concl usi on
DI STANCE TO BEACH 7.254 Reject the null hypothesis
TSP .42 Fail to reject
VI EW . 158 Fail to reject

The critical value for t is 2.33 at the .01 |evel

TABLE 4:  ESTI MATED HEDONI C PRICES | N CONSTANT 1967 DOLLARS
FOR THE ENVI RONVENTAL QUALITY ATTRI BUTES
(DOLLARS PER UNI'T)

Good 1972 1978
DI STANCE TO BEACH 187 417
TSP 34 50
VI EW 2548 3675
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FOOTNOTES

Evidence of the acceptability of estimated hedonic prices was recently
published in the AER (Brookshire, et al.). In this paper, the authors
used the hedonic prices to test the validity of survey responses.

The existing literature contains several examples of this approach.
See Freeman (1979) for a review

We are also neglecting the possibilities of market segmentation
(Rosen, 1974, p. 40).

These conments are drawn mainly from Mendel sohn (1980).
In this section, we have only considered the theoretical problens in

estimating the demand functions using the hedonic technique. There
are econonetric problems as well (Brown and Rosen, 1982).
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APPENDI X C

SURVEY QUESTI ONNAI RES AND ANSWER SHEETS

BUDGET GAME
URBAN SURVEY: Economic Narrative

We are students at the University of Wonming and are conducting this
survey for a research project designed to help in valuing visibility in
Grand Canyon National Park in the southwestern United States.

The Clean Air Act, passed by Congress in 1970, declared a national
goal of preserving the scenic beauty and pristine air quality of our
national parks and wilderness areas.

Air quality, or the "cleanness" of the air, can be affected by either
natural occurrences (e.g., dust and humdity) or by nan-caused pollution
(such as auto emissions or emissions released by industrial facilities).
Consequently, visibility, which is the ability to see and appreciate
distant objects, activities, scenes or atnospheric phenonena, can be
affected by either natural or man-caused pollution sources resulting in
changes in the color and clarity of near and far distant vistas.

As you can see in these photographs taken at the Grand Canyon, air
pollution can discolor a view to the point where its conponents cannot be
clearly identified and its scenic beauty cannot be fully enjoyed by the
vi ewer [ SHON GRAND CANYON PHOTOGRAPHS: SI TUATI ON A- E]

The phot ographs represent five levels of visibility during norning and
afternoon periods |ooking both east and west from Hopi Point at the Gand
Canyon. Columm A represents poor visibility, B, below average; C, average
visibility; D, above average;, and E, good visibility. Conparing the
colums, we can see the variety of air quality conditions and resulting
levels of visibility that can be observed in the G and Canyon. The rows
represent the different vistas while standing at Hopi Point. The first row
represents the different visibility and air quality conditions |ooking
east, in the norning from Hopi Point. The second row represents norning
conditions looking west from Hopi Point. The third row shows the view from
Hopi Point in the afternoon |ooking west.

PAST AND FUTURE USE

In the first part of our survey, we would like to ask a few questions
about your household' s use of the National Parklands.

1.  How many days have you spent visiting the Gand Canyon National
Park in the last 10 years? Please put an X by the nunber of days on your
answer sheet for question 1.



2. How nany days do you expect to spend visiting the Grand Canyon
National Park in the next 10 years? Please put an X by the nunber of days
on your answer sheet for question 2.

PRESERVATI ON  VALUE ANALYSI S

This part of the survey is designed to determ ne your concern for
preserving visibility levels in Gand Canyon National Park

Al t hough one does not usually find a dollar value placed on scenery,
sunsets or visibility, such things are valuable. Since it does cost noney
to clean up man-made pollution to inprove visibility in our national parks,
we are interested in finding out how nuch good visibility is worth to you

Unl ess new and current industrial facilities in the southwest are
required to meet current emission standards for particulates and sulfur
oxides, air quality in the Gand Canyon will become |ess than the
current average.

3. Would you please indicate the closest estinate of average
monthly income for your household after taxes $

[IF AN INDIVIDUAL CANNOT OR DOES NOT WANT TO REVEAL HI'S MONTHLY | NCOVE,
G VE H M A HYPOTHETI CAL MONTHLY | NCOVE ON MJUTUAL AGREEMENT, AND THEN
CONTI NUE W TH THE SURVEY]

The basic nonthly expenses for nmost households are listed in the
following table. Would you pl ease break down your nonthly incone in the
following categories, trying to be as accurate as possible.

Again, let us |ook at the photographs representing visual air quality
ranging fromvery poor in Colum A to very good in Colum E for east and

west views in the nmorning and afternoon from Hopi Point. If current
em ssion standards are mintained, for new and existing power plants,
average conditions will be as seen in Colum C.  If, however, current

em ssion standards for sulfur oxide are not enforced, then the average air
quality and visibility in the region will becone like Colum B. As a
result, conditions as represented in Colums C, D, and E will occur less
frequently. Conditions in Colums A and B would occur nore frequently in
the Grand Canyon. Such enmission controls will likely nmake electricity nore

expensive

4, We would like to know if you are willing to pay higher electric
utility bills if the extra noney collected woul d be used for air
pol lution controls to preserve current air quality and visibility levels
at the Grand Canyon. Note, we want to find out how nuch preserving
visibility at the Gand Canyon is worth to your household. In other
words, how nuch extra would you be willing to pay at nost, considering
the amount of your expenses in the above-mentioned table, per nonth, as
an increase in your electric utility bill to preserve current average
visibility as represented in Columm C rather than have the average
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deteriorate to that shown in Colum B? Please put an X next to the

hi ghest anount you would be willing to pay per nonth for your househol d
on your answer sheet for question 4. [EMPHASI ZE THEY ARE ANSVERI NG
QUESTI ON 4] .

[ NOTE: IF INDI VIDUAL I'S WLLING TO PAY, PLEASE ASK THE RESPONDENT TO
REARRANGE HI'S EXPENDI TURES TO SHOW WH CH CATEGORY THE BID WLL COME
FROM | F BID COVES FROM "OTHER' CATEGORY, PLEASE ASK RESPONDENT TO BE
MORE SPECI FI C] .
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BUDGET GAME

ANSVER SHEET
Zero Days
1 day 5 days 9 days 13 days
2 days 6 days 10 days | 4 days
3 days 7 days 11 days 15 days
4 days 8 days 12 days More than 15 days
1 day 5 days 9 days 13 days
2 days _____6 days 10 days 14 days
3 days 1 days 11 days 15 days
4 days ____ 8 days 12 days ____Mre than 15 days
$
Househol d Expenses Appr oX. Category Bid
Amount WIl Cone From
Electricity
Shel ter
Entertai nment (vacation, bowing
recreation, Etc.)
Savi ngs
QO her (food, clothing, education,
phone, water, insurance, trans-
portation, Etc.)
TOTAL
Sum shoul d equal monthly incone
4. $ .00 /month $ 5.00__ /nonth $30.00___ /nonth $ 60.00 / mont h
.50 /month $10.00"  /nonth $35.00___ /nonth $ 70.00 / mont h
1.00 /month $15.00 _ /nonth $40.00 ~ /rmonth $ 80.00__ /nonth
2.00 /month $20.00___ /month $45.00___ /nmonth $ 90.00 /m)nth
3.00 /month $25. 00 /m)nth $50.00 _ /nonth $100.00  /nonth
4.00 / mont h “More than $100.00__ ~ /nonth
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Answer only if you answered $.00 any part of the above question.
Did you bid zero because you believe that:

The air quality inprovements represented in the colums are
not significant.

The source of the air pollution should be required to pay the
costs of inproving the air quality.

Q her (specify)

Honme zip code

Rur al Subur ban Ur ban

Education: under 12 years
H gh School
Col I ege-no degree
Bachel or's degree
Post - graduate degree

Age group: under 18
18- 24
25- 34
35-44
45-54
55 and over

Tn
@D

3

@D

Sex: Mal e

How many nenbers are there in your household? ____ Persons.
Are you the primary income earner in your household? __yes __NO

Wul d you please indicate which of the follow ng groups your annua
househol d income falls in:

less than $5,000 _  $25,000-29, 999 $55, 000- 59, 999
__$ 5,000- 7,499 ____$30,000-34,999 —___$60, 000- 64, 999
____$ 7,500- 9,999 $35, 000- 39, 999 ____$65,000- 69, 999
____$10, 000- 14,999 —__$40, 000- 44, 999 $70, 000- 74, 999
—$15,000-19, 999 $45, 000- 49, 000 —__$75,000 and up

$20, 000- 24, 999 $50, 000- 54, 999
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14.

$

10.
20.
30.
40.
50.
60.

70.

Ab

15.

TEAM

Pl ease check the anmount

current

.00 /nonth
00 __ /nonth
00__ /nonth
00___ /nonth
00___ /nonth
00__ /nonth
00 __ /nonth
00 __ /nonth

ove $300. 00

Check if additional

$ 80.00 _ /nonth
$ 90.00 _ /nonth
$100.00 __ /nonth
$110.00 __ /rnonth
$120.00 __ /nonth
$130.00___ /month
$140.00 _ /rnonth

$150.00__ /nonth

___Inonth

bel ow which is closest
monthly electricity bill.

to

$160.00__ /nonth
$170.00 _ /nonth
$180.00 _ /nonth
$190.00 __ /nonth
$200.00___/nonth
$210.00 ___/nonth
$220.00 __/nonth

$230. 00 / mont h

i nformati on was used.

THANK YQU

your average

$240.00 ___/rmonth
$250.00 ___. month
$260.00 __/nonth
$270.00 ___/nonth
$280.00 ___/nonth
$290.00 __/nonth

$300.00 ___/nonth

277



BASE PLUS MAX WIP PLUS DENVER
URBAN SURVEY: Econonmic Narrative

We are students at the University of Womnming and are conducting this
survey for a research project designed to help in valuing visibility in
G and Canyon National Park in the southwestern United States.

The Clean Air Act, passed by Congress in 1970, declared a national
goal of preserving the scenic beauty and pristine air quality of our
national parks and w | derness areas.

Air quality, or the "cleanness" of the air, can be affected by either
natural occurrences (e.g., dust and humdity) or by man-caused pollution
(such as auto emissions or emssions released by industrial facilities).
Consequently, visibility, whichis the ability to see and appreciate
distant objects, activities, scenes or atnospheric phenonena, can be
affected by either natural or man-caused pollution sources resulting in
changes in the color and clarity of near and far distant vistas.

As you can see in these photographs taken at the Grand Canyon, air
pol lution can discolor a viewto the point where its conponents cannot be
clearly identified and its scenic beauty cannot be fully enjoyed by the
vi ewer [ SHOW GRAND CANYON PHOTOGRAPHS: SITUATION A-E]

The phot ographs represent five levels of visibility during norning and
afternoon periods |ooking both east and west from Hopi Point at the Gand
Canyon. Columm A represents poor visibility, B, bel ow average; C, average
visibility; D, above average; and E, good visibility. Conparing the
colums, we can see the variety of air quality conditions and resulting
levels of visibility that can be observed in the Gand Canyon. The rows
represent the different vistas while standing at Hopi Point. The first row
represents the different visibility and air quality conditions |ooking
east, in the nmorning from Hopi Point. The second row represents norning
conditions |ooking west from Hopi Point. The third row shows the view from
Hopi Point in the afternoon |ooking west.

PAST AND FUTURE USE

In the first part of our survey, we would like to ask a few questions
about your household's use of the National Parklands.

1.  How many days have you spent visiting the Gand Canyon Nati onal
Park in the last 10 years? Please put an X by the nunber of days on your
answer sheet for question 1.

2. How nmany days do you expect to spend visiting the Gand Canyon
National Park in the next 10 years? Please put an X by the nunber of days
on your answer sheet for question 2.

PRESERVATI ON  VALUE ANALYSI S

This part of the survey is designed to deternine your concern for
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preserving visibility levels in Gand Canyon National Park.

Al though one does not usually find a dollar value placed on scenery,
sunsets or visibility, such things are valuable. Since it does cost nobney
to clean up nman-made pollution to inprove visibility in our national parks,
we are interested in finding out how much good visibility is worth to you.

Unl ess new and current industrial facilities in the southwest are
required to meet current emission standards for particulates and sul fur
oxides, air quality in the Gand Canyon will become |ess than the
current average.

Again, let us look at the photographs representing visual air quality
ranging from very poor in Colum A to very good in Colum E for east and

west views in the norning and afternoon from Hopi Point. If current
em ssion standards are maintained, for new and existing power plants,
average conditions will be as seen in Colum C. If, however, current

em ssion standards for sulfur oxide are not enforced, then the average air
quality and visibility in the region will becone |like Colum B. As a
result, conditions as represented in Colums C, D, and E will occur |ess
frequently. Conditions in Colums A and B would occur nore frequently in
the Grand Canyon. Such emission controls will likely nmake electricity nore

expensi ve.

3. W would like to know if you are willing to pay higher electric
utility bills if the extra money collected would be used for air pollution
controls to preserve current air quality and visibility levels at the Gand
Canyon. Note, we want to find out how nuch preserving visibility at the

G and Canyon is worth to your household. In other words, how nmuch extra
would you be willing to pay, at nost, per nmobnth as an increase in your
electric utility bill to preserve current average visibility as represented

in Colum C rather than have the average deteriorate to that shown in
Colum B? Please put an X next to the highest amount you would be wlling
to pay per nonth for your household on your answer sheet for question 3.

[ EMPHASI ZE THEY ARE ANSVERI NG QUESTION 3].

4. Now suppose that with all households paying $ per
month, this anpunt of money would be insufficient to allow for the
preservation of visibility level C at the G and Canyon. Wuld you be
willing to pay ($ plus $1.00)? [CONTINUE BI DDl NG PROCESS
TO MAXI MUM W LLI NGNESS TO PAY].

5. Way did you bid zero?

6. Preserving air quality is also of concern in Denver and other
urban areas. Suppose that soneone just like me could ask you tonmorrow how
mich you would be willing to pay to see air quality preserved in Denver.
Wuld you still be willing to pay the $ you indicated for the
Gand Canyon?

7. If no please indicate nmaximum willingness to pay for the Gand
Canyon.
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BASE + MATP + DENVER

ANSVER SHEET

1. 1 day 5 days 9 days 13 days

2 days 6 days 10 days 14 days

3 days 7 days 11 days 15 days

4 days 8 days 12 days Mre than 15 days
2. 1 day 5 days 9 days 13 days

2 days 6 days 10 days 14 days

3 days 7 days 11 days 15 days

4 days 8 days 12 days More than 15 days
3. $ 4. % . .

Grand Canyon Maxi mum Bi d

5. Answer only if you answered $.00 to question 3 above. Did you bid
zero because you believe that:

The air quality inprovenents represented in the colums are
not significant.

The source of the air pollution should be required to pay the
costs of inproving the air quality.

Qt her (specify)

6. ; 1f no please answer question 7
yes no

G and Canyon

8. Home zip code

9, Rur al Subur ban Ur ban

10.  Education: under 12 years
H gh School
Col | ege-no degree
Bachel or's degree
Post - graduate degree
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11.  Age group: under 18

18- 24
25-34
35-44
45-54
55 and over
12.  Sex: Mal e Fenal e
13. How nmny nenbers are there in your househol d? persons.
14, Are you the primary incone earner in your household?  yes _ no
15.  Would you please indicate which of the followi ng groups your annual
househol d incone falls in:
__ less than $5,000 $25, 000- 29, 999 ____$55,000-59, 999
$ 5,000- 7,499 $30, 000- 34, 999 $60, 000- 64, 999
$ 7,500- 9,999 $35, 000- 39, 999 $65, 000- 69, 999
$10, 000- 14, 999 $40, 000- 44, 999 $70, 000- 74, 999
$15, 000- 19, 999 $45, 000- 49, 000 $75, 000 and up
%20, 000-24,999 $50, 000- 54, 999
16. Please check the anount below which is closest to your average
current nonthly electricity bill.
$ .00___/nonth $80.00 /nonth $160.00__ /nonth $240.00__ /nonth
10.00__ /month $ 90.00 _ /month $170.00__ /nonth $250.00__ . nonth
20.00__ /nonth $100.00 __ /nonth $180.00 _ /nmonth $260.00__ /month
30.00__ /nmonth $110.00 _ /nonth $190.00__ /month $270.00 __ /nonth
40.00__ /month $120.00 _ /month $200.00 _ /month  $280.00 _ /nonth
50.00__ /month  $130.00 _ /nonth $210.00 _ /nonth $290.00 _ /nonth
60.00__ /nonth $140.00 _ /rmonth $220.00 __ /nonth $300.00___ /nonth
70.00__ /month $150.00__ /month  $230.00__ /nonth

Above $300.00__ /month —

17.

TEAM

Check if additional

i nformati on was used.

THANK YQU
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BUDGET CONSTRAI NT PLUS MAXI MUM WIP
URBAN SURVEY: Economic Narrative

We are students at the University of Woning and are conducting this
survey for a research project designed to help in valuing visibility in
G and Canyon National Park in the southwestern United States.

The Clean Air Act, passed by Congress in 1970, declared a national
goal of preserving the scenic beauty and pristine air quality of our
nati onal parks and w | derness areas.

Air quality, or the "cleanness" of the air, can be affected by either
natural occurrences (e.g., dust and humdity) or by man-caused pollution
(such as auto emissions or emssions released by industrial facilities).
Consequently, visibility, which is the ability to see and appreciate
distant objects, activities, scenes or atnobspheric phenonena, can be
affected by either natural or man-caused pollution sources resulting in
changes in the color and clarity of near and far distant vistas.

As you can see in these photographs taken at the Gand Canyon, air
pollution can discolor a view to the point where its conponents cannot be
clearly identified and its scenic beauty cannot be fully enjoyed by the
vi ewer [ SHOW GRAND CANYON PHOTOGRAPHS: SI TUATION A- E]

The phot ographs represent five levels of visibility during norning and
afternoon periods |ooking both east and west from Hopi Point at the Gand
Canyon. Columm A represents poor visibility, B, below average;, C, average
visibility; D, above average; and E, good visibility. Conparing the
colums, we can see the variety of air quality conditions and resulting
levels of visibility that can be observed in the Grand Canyon. The rows
represent the different vistas while standing at Hopi Point. The first row
represents the different visibility and air quality conditions |ooking
east, in the nmorning from Hopi Point. The second row represents norning
conditions looking west from Hopi Point. The third row shows the view from
Hopi Point in the afternoon |ooking west.

PAST AND FUTURE USE

In the first part of our survey, we would like to ask a few questions
about your household's use of the National Parklands.

1.  How many days have you spent visiting the Gand Canyon National
Park in the last 10 years? Please put an X by the nunber of days on your
answer sheet for question 1.

2.  How many days do you expect to spend visiting the Grand Canyon
National Park in the next 10 years? Please put an X by the nunber of days
on your answer sheet for question 2.

PRESERVATI ON VALUE ANALYSI S

This part of the survey is designed to deternmine your concern for

282



preserving visibility levels in Gand Canyon National Park.

Al though one does not usually find a dollar value placed on scenery,
sunsets or visibility, such things are valuable. Since it does
cost nmoney to clean up nan-nade pollution to inprove visibility in our
nati onal parks, we are interested in finding out how rmuch good visibility
is worth to you.

Unl ess new and current industrial facilities in the southwest are
required to meet current emnmission standards for particulates and sul fur
oxides, air quality in the Gand Canyon will becone less than the
current average.

3. Wuld you please indicate the closest estimate of average
monthly income for your household after taxes $

The-basic nonthly expenses for nost households are listed in the
following table. Wuld you please break down your nonthly income in the
following categories, trying to be as accurate as possible.

Again, let us |ook at the photographs representing visual air quality
ranging from very poor in Colum A to very good in Colum E for east and

west views in the nmorning and afternoon from Hopi Point. If current
em ssion standards are nmintained, for new and existing power plants,
average conditions will be as seen in Colum C. [f, however, current

em ssion standards for sulfur oxide are not enforced, then the average air
quality and visibility in the region will become like Colum B. As a
result, conditions as represented in Colums C, D, and E will occur |ess
frequently. Conditions in Colums A and B would occur nore frequently in
the Grand Canyon. Such enission controls will likely make electricity nore

expensi ve.

4, We would like to know if you are willing to pay higher electric
utility bills if the extra noney collected woul d be used for air
pol lution controls to preserve current air quality and visibility levels
at the Grand Canyon. Note, we want to find out how nuch preserving
visibility at the Gand Canyon is worth to your household. In other
wor ds, how rmuch extra would you be willing to pay at nost, considering
the amount of your expenses in the above-nentioned table, per nonth, as
an increase in your electric utility bill to preserve current average
visibility as represented in Colum C rather than have the average
deteriorate to that shown in Colum B? Please put an X next to the
hi ghest anount you would be willing to pay per nonth for your household
on your answer sheet for question 4. [ EMPHASI ZE THEY ARE ANSVERI NG
QUESTI ON 4] .

[NOTE:  |F INDIVIDUAL 1S WLLING TO PAY, PLEASE ASK THE RESPONDENT TO
REARRANGE H' S EXPENDI TURES TO SHOW WWHI CH CATEGORY THE BI D WLL COME
FROM |F BI D COMES FROM "OTHER' CATEGORY, PLEASE ASK RESPONDENT TO BE
MORE SPECI FI (] .
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5. Now suppose that all households are paying $ per month. This
anmount woul d be insufficient to allow for preservation of visibility |evel
"C' at the Grand Canyon. Would you be willing to pay $ pl us
$1. 00? [ CONTI NUE BI DDI NG PROCESS UNTI L MAXI MUM WIP]
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BUDGET CONSTRAINT PLUS MAXI MUM WP

ANSVER SHEET
1. zero days
1 day 5 days 9 days
2 days 6 days 10 days
3 days 7 days 11 days
4 days 8 days 12 days
2. 1 day 5 days 9 days
2 days 6 days 10 days
3 days 7 days 11 days
4 days 8 days 12 days
3.
Monthly | ncome
MONTHLY

4. $

HOUSEHOLD EXPENSES

13 days

Mo

Mo

Housi ng

Food

Recreati on/
Ent er t ai nnent

Transportation

Savi ngs

O her

[nitial

Bi d

Maxi mum Bi d
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14 days
15 days

re than 15 days

13 days
14 days
15 days

re than 15 days



10.

11.

12.

13.

Answer only if you answered $.00 to question 3 above. Did you bid
zero because you believe that:

The air quality inprovenents represented in the colums are
not significant.

The source of the air pollution should be required to pay the

costs of inproving the air quality.

Ot her (specify)

Home zip code

Rur al Subur ban Ur ban

Education: under 12 years
H gh School
Col | ege-no degree
Bachel or's degree
Post - graduate degree

Age group: under 18
18- 24
25- 34
35-44
45-54
55 and over

Sex: Wl e Fenal e
How many menbers are there in your househol d? persons.
Are you the primary income earner in your househol d? yes no
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14, Pl ease check the anpunt
monthly electricity bill.

current

$ .00___/nmonth $ 80.00__ /nonth

10.00 __ /nonth
20.00 ___/nonth
30.00__/nonth
40.00 _/ronth
50.00 __/nronth
60.00 ___/nonth

70.00__/nonth

$ 90.00 __ /nonth
$100.00 __ /nonth
$110.00__ /nonth
$120.00___/nonth
$130.00__ /nonth
$140.00 __ /nonth

$150.00 ___/month

Above $300.00__ /rmonth

15. Check if additional

TEAM

i nformation

bel ow which is closest to

/ mont h

$160. 00
$170.00___/nonth

[/ mont h

$180. 00

[/ mont h

$190. 00
$200.00___/nonth
$210.00___/nonth
$220.00__/nonth

$230.00 ___/nmonth

was used.

THANK YCQU

your average

$240.00 ___/month
$250.00 . nmonth
$260.00___/nonth
$270.00___/nonth
$280.00___ /nonth
$290. 00 ___ /nonth

$300.00___/nonth
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SOPG PLUS MAX WIP PLUS OTHER NATI ONAL PARKS
URBAN SURVEY: Econom c Narrative

We are students at the University of Woning and are conducting this
survey for a research project designed to help in valuing visibility in
Gand Canyon National Park in the southwestern United States.

The Clean Air Act, passed by Congress in 1970, declared a national
goal of preserving the scenic beauty and pristine air quality of our
national parks and wilderness areas.

Air quality, or the "cleanness" of the air, can be affected by either
natural occurrences (e.g., dust and humidity) or by man-caused pollution
(such as auto emissions or emssions released by industrial facilities).
Consequently, visibility, which is the ability to see and appreciate
distant objects, activities, scenes or atmospheric phenonena, can be
affected by either natural or man-caused pollution sources resulting in
changes in the color and clarity of near and far distant vistas.

As you can see in these photographs taken at the Gand Canyon, air
pollution can discolor a view to the point where its conmponents cannot be
clearly identified and its scenic beauty cannot be fully enjoyed by the
vi ewer [ SHOW GRAND CANYON PHOTOGRAPHS: SI TUATION A- E]

The photographs represent five levels of air quality conditions from
very poor (A) to very good (E). The rows represent norning conditions for
the Grand Canyon, Mesa Verde and Zion National Parks. Row 1 |ooks out from
Hopi Point towards the east in the norning at the Grand Canyon. Row 2
represents the vista from Mesa Verde at Far View overlook towards the south
inthe morning. Finally, Row 3 is at Lava Point in Zion National Park
| ooki ng southeast in the norning.

PAST AND FUTURE USE

In the first part of our survey, we would like to ask a few questions
about your household's use of the National Parklands.

1. How many days have you spent visiting the Gand Canyon National
Park in the last 10 years? Please put an X by the nunber of days on your
answer sheet for question 1.

2. How many days do you expect to spend visiting the Grand Canyon
National Park in the next 10 years? Please put an X by the nunber of days
on your answer sheet for question 2.

3. How many days have you spent visiting National Parks in the
sout hwest (Arizona, Utah, New Mexico, and Colorado) in the last 10 years?
Pl ease circle the number of days by each National Park on your answer sheet
for question 3.
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4.  How many days for each National Park do you expect to visit in the
next 10 years? Please circle the nunber of days by each National Park on
your answer sheet for question 4.

PRESERVATI ON VALUE ANALYSI S

This part of the survey is designed to determine your concern for
preserving visibility levels in Grand Canyon National Park.

Al though one does not usually find a dollar value placed on scenery,
sunsets or visibility, such things are valuable. Since it does cost noney
to clean up man-made pollution to inprove visibility in our national parks,
we are interested in finding out how much good visibility is worth to you.

Unl ess new and current industrial facilities in the southwest are
required to meet current emission standards for particulates and sul fur
oxides, air quality in the Gand Canyon will becone less than the
current average.

Again, let us look at the photographs representing visual air quality
ranging from very poor in Colum A to very good in Colum E for east and

west views in the morning and afternoon from Hopi Point. |If current
em ssion standards are maintained, for new and existing power plants,
average conditions will be as seen in Colum C. If, however, current

em ssion standards for sulfur oxide are not enforced, then the average air
quality and visibility in the region will becorme like Colum B. As a
result, conditions as represented in Colums C, D, and E will occur |ess
frequently. Conditions in Colums A and B would occur nore frequently in
the Grand Canyon. Such enmission controls will likely nmake electricity nore

expensi ve.

5. We would like to know if you are willing to pay higher electric
utility bills if the extra noney collected woul d be used for air pollution
controls to preserve current air quality and visibility levels at the Gand
Canyon. Note, we want to find out how rmuch preserving visibility at the

Grand Canyon is worth to your household. In other words, how nuch extra
woul d you be willing to pay, at nost, per nonth as an increase in your
electric utility bill to preserve current average visibility as represented

in Colum C rather than have the average deteriorate to that shown in
Colum B? Please put an X next to the highest ambunt you would be willing
to pay per nonth for your household on your answer sheet for question 3.
[ EMPHASI ZE THEY ARE ANSVERI NG QUESTI ON 5].

6. Now suppose that with all households paying $ (Grand
Canyon) and $ (Regional) per month, this amount of noney
woul d be insufficient to allow for the preservation of visibility level C
at the Gand Canyon. Wuld you be willing to pay $ pl us
$1.00 (Grand Canyon) and $ plus $1.00 (Regional)?

[ CONTI NUE BI DDI NG PROCESS TO MAXI MUM W LLI NGNESS TO PAY] .
[IF THE BID FOR QUESTION 6 IS ZERO THEN SKIP THE FOLLON NG TWO QUESTI ONS
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8. Preserving air quality is also of concern in other National Parks
such as Yosenite, Yellowstone, the Petrified Forest, M. MKinley and
others (NOTE: There are 77 other National Parks with 36 threatened by

visibility deterioration). Suppose that someone just like me could ask you
tonorrow how nuch you would be willing to pay to see air quality preserved
in all these areas, would you still be willing to pay the $

(Gand Canyon) and $ (Regional) you indicated for the

Grand Canyon and other Parklands?

9. If no please indicate maximum wllingness to pay for both the
Grand Canyon and the other Parklands.
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SOPG + MAMP + OTHER NATI ONAL PARKS

ANSVER SHEET
1 day 5 days 9 days 13 days
2 days 6 days 10 days 14 days
3 days 7 days 11 days 15 days
4 days 8 days 12 days Mre than, 15 days
1 day 5 days 9 days 13 days
2 days 6 days 10 days 14 days
3 days 7 days 11 days 15 days
4 days 8 days 12 days More than 15 days
Zion Nat. Park 123456789 10 11 12 13 14 15 +15
Mesa Verde Nat. Park 123456789 10 11 12 13 14 15 +15
Bryce Canyon Nat. Park 1 23 4 56 7 8 9 10 11 12 13 14 15 +15
Canyonl ands Nat. Park 123456789 10 11 12 13 14 15 +15
Zion Nat. Park 123456789 10 11 12 13 14 15 +15
Mesa Verde Nat. Park 123456789 10 11 12 13 14 15 +15
Bryce Canyon Nat. Park 123 456 78 9 10 11 12 13 14 15 +15
Canyonl ands Nat. Park 123456789 10 11 12 13 14 15 +15
$ $
G and Canyon Regi onal
$ $
G and Canyon Regi onal
(Max Bit) (Max Bi d)

Answer only if you answered $.00 to question 3 above. Did you bid
zero because you believe that:

The air quality inprovenents represented in the colums are
not significant.

The source of the air pollution should be required to pay the
costs of inproving the air quality.

O her (specify)

; if no please answer question 9.

yes no

$ (new bi ds)
G and Canyon Regi onal
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Honme zip code

15.

16.

17.

Rur al Subur ban Ur ban
Education: under 12 years
H gh School
Col I ege-no degree
Bachel or's degree
Post - graduat e degree
Age group: under 18
18- 24
25-34
35-44
45- 54
55 and over
Sex: Mal e Fenal e
How many menbers are there in your househol d? persons.
Are you the prinmary inconme earner in your household?  vyes no

Wul d you please indicate which of the follow ng groups your annual
househol d incone falls in:

$25, 000- 29, 999
$30, 000- 34, 999
$35, 000- 39, 999
$40, 000- 44, 999
$45, 000- 49, 000
$50, 000- 54, 999

$55, 000- 59, 999
$60, 000- 64, 999
$65, 000- 69, 999
$70, 000- 74, 999
$75, 000 and up

| ess than $5, 000
$ 5,000- 7,499
$ 7,500- 9,999
$10, 000- 14, 999
$15, 000- 19, 999
$20, 000- 24, 999

Pl ease check the amount below which is closest to your average

current nonthly electricity bill.

.00 /nonth $ 80.00 _ /nmonth S160.00__ /nmonth $240.00__ /nonth
10.00___/nonth $ 90.00 __ /nonth $170.00 _ /nonth $250.00__ .nonth
20.00__ /nonth $100.00 /nonth $180.00__ /nonth $260.00__ /nonth
30.00__ /nmonth $110.00 /nonth $190.00__ /nonth $270.00__ /nonth
40.00__ /nonth $120.00  /nonth $200.00_ _ /nonth $280.00__ /month
50.00__ /nonth $130.00  /nonth $210.00__ /nonth $290.00 __ /nonth
60.00__ /month  $140.00  /nonth $220.00__ /nonth $300.00__ /nonth
70.00__ /month $150.00  /nonth $230.00 _ /nonth

Above $300.00 _ /nonth —
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19. Check if additional information was used.

THANK YCQU

TEAM
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BUDGET CONSTRAI NT PLUS SOPC PLUS MAX WIP
PLUS COTHER NATI ONAL PARKS
URBAN SURVEY: Economic Narrative

We are students at the University of Woning and are conducting this
survey for a research project designed to help in valuing visibility in
Grand Canyon National Park in the southwestern United States.

The Clean Air Act, passed by Congress in 1970, declared a national
goal of preserving the scenic beauty and pristine air quality of our
nati onal parks and wilderness areas.

Air quality, or the "cleanness" of the air, can be affected by either
natural occurrences (e.g., dust and humdity) or by man-caused pollution
(such as auto enissions or enissions released by industrial facilities).
Consequently, visibility, which is the ability to see and appreciate
distant objects, activities, scenes or atnospheric phenonena, can be
affected by either natural or man-caused pollution sources resulting in
changes in the color and clarity of near and far distant vistas.

As you can see in these photographs taken at Zion, Mesa Verde, and,
the Grand Canyon, air pollution can discolor a view to the point where its
conponents cannot be clearly identified and its scenic beauty cannot be
fully enjoyed by the viewer [SHOW GRAND CANYON PHOTOGRAPHS: SI TUATION A-E]

The phot ographs represent five levels of air quality conditions from
very poor (A) to very good (E). The rows represent norning conditions for
the Grand Canyon, Mesa Verde and Zion National Parks. Row 1 | ooks out from
Hopi Point towards the east in the norning at the Gand Canyon. Row 2
represents the vista from Mesa Verde at Far View overl ook towards the south
inthe nmorning. Finally, Row 3 is at Lava Point in Zion National Park
| ooki ng southeast in the norning.

PAST AND FUTURE USE

In the first part of our survey, we would like to ask a few questions
about your household's use of the National Parklands.

1.  How many days have you spent visiting the Gand Canyon Nati onal
Park in the last 10 years? Please put an X by the nunber of days on your
answer sheet for question 1.

2. How many days do you expect to spend visiting the Grand Canyon
National Park in the next 10 years? Please put an X by the nunber of days
on your answer sheet for question 2.

3. How many days have you spent visiting National Parks in the
sout hwest (Arizona, Utah, New Mexico, and Colorado) in the last 10 years?
Pl ease circle the nunber of days by each National Park on your answer sheet
for question 3.
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4,  How nmany days for each National Park do you expect to visit in the
next 10 years? Please circle the nunber of days by each National Park on
your answer sheet for question 4.

PRESERVATI ON VALUE ANALYSI S

This part of the survey is designed to determine your concern for
preserving visibility levels in Gand Canyon National Park.

Al though one does not usually find a dollar value placed on scenery,
sunsets or visibility, such things are valuable. Since it does cost noney
to clean up man-made pollution to inprove visibility in our national parks,
we are interested in finding out how nuch good visibility is worth to you.

Unl ess new and current industrial facilities in the southwest are
required to meet current emnmission standards for particulates and sul fur
oxides, air quality in the Gand Canyon will becone less than the
current average.

5. Whuld you please indicate the closest estinmate of average
monthly income for your household after taxes $ .

The basic monthly expenses for npbst households are listed in the
following table. Wuld you please break down your nonthly incone into
the following categories, trying to be as accurate as possible.

Again, let us |ook at the photographs representing visual air quality
ranging from very poor in Colum A to very good in Colum E for Gand
Canyon, Mesa Verde and Zion national Parks.

If current enmission standards are mmintained, for new and existing
power plants, average conditions will be as seen in Columm C. If, however,
current em ssion standards for sul fur oxide are not enforced,
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Mont hl'y
HCOUSEHOLD EXPENSES

HOUSI NG UTI LI TI ES

FOCD

RECREATI ON/
ENTERTAI NVENT

TRANSPORTATI ON

SAVI NGS

OTHER

TOTAL | NCOVE:
After Taxes
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then the average air quality and visibility in the region will be

represented as in Colum B. As a result, conditions as represented in
Colums C, D, and E will occur less frequently, and conditions in Colums A
and B will occur nore frequently. W would |ike to know how nuch the

mai nt enance of average regional visibility is worth to you.

6. We would like to know if you are willing to pay higher electric
utility bills if the extra noney collected woul d be used for air pollution
controls to preserve current air quality and visibility levels at the Gand
Canyon and other Parklands. Note, we want to find out how nmuch preserving
visibility at the Gand Canyon and ot her Parklands is worth to your

househol d. In other words, how nuch extra would you be willing to pay, at
most, considering the amobunt of your expenses in the above-nentioned table,
per nmonth as an increase in your electric utility bill to preserve current

average visibility as represented in Colum C rather than have the average
deteriorate to that shown in Colum B? Please put an X next to the highest
anount you would be willing to pay per nmonth for your household on your
answer sheet for question 6. [EMPHASIZE THEY ARE ANSVERI NG QUESTION 6] .

7. Now suppose that with all households paying $ (Gand
Canyon) and $ (Regional) per nonth, this anount of noney
woul d be insufficient to allow for the preservation of visibility level C
at the Gand Canyon. Would you be willing to pay $ pl us
$1.00 (G and Canyon) and $ plus $1.00 (Regional)?

[ CONTI NUE BI DDI NG PROCESS TO MAXI MUM W LLI NGNESS TO PAY] .

[IF THE BID FOR QUESTION 7 IS ZERO THEN SKIP THE FOLLOW NG TWO
QUESTI ONS]

9. Preserving air quality is also of concern in other National Parks
such as Yosemte, Yellowstone, the Petrified Forest, M. MKinley and
others (NOTE: There are 77 other National Parks with 36 threatened by
visibility deterioration). Suppose that soneone just like me could ask you
tomorrow how much you would be willing to pay to see air quality preserved
in all these areas, would you still be willing to pay the $
(Grand Canyon) and $ (Regional) you indicated for the
Grand Canyon and other Parkl ands?

10.  If no please indicate maximum wllingness to pay for both the
Grand Canyon and the other Parklands.
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BUDGET CONSTRAINT + SOPG + MAXI MUM WIP + ONP

ANSVER SHEET
1 day 5 days 9 days
2 days 6 days 10 days
3 days 7 days 11 days
4 days 8 days 12 days
1 day 5 days 9 days
2 days 6 days 10 days
3 days 7 days 11 days
4 days 8 days 12 days
Zion Nat. Park 12345678
Mesa Verde Nat. Park 12345678
Bryce Canyon Nat. Park 1 2 3 45 6 7 8
Canyonlands Nat. Park 1 2 3 45 6 7 8
Zion Nat. Park 12345678
Mesa Verde Nat. Park 12345678
Bryce Canyon Nat. Park 12 3 456 7 8
Canyonl ands Nat. Park 12345678
$
Monthly I ncome
MONTHLY

HOUSEHOLD EXPENSES

O O O O

O © oo

10
10
10
10

10

10
10

13 days

Mo

12
12
12
12

12
12
12
12

14 days
15 days

re than 15 days

13
13
13
13

13
13
13
13

HOUSI NG UTI LI TI ES

FOOD

RECREATI ON/
ENTERTAI NVENT

TRANSPORTATI ON

SAVI NGS

OTHER

TOTAL | NCOVE
After Taxes
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13 days
14 days
15 days
More than 15 da

14
14
14
14

14
14
14
14

15
15
15
15

15
15
15
15

+15
+15
+15
+15

+15
+15
+15
+15

ys



G and Canyon Regi onal

7. $ $ .
G and Canyon Regi onal
(Max Bid) (Max Bid)

8. Answer only if you answered $.00 to question 3 above. Did you bid
zero because you believe that:

The air quality inmprovements represented in the colums are
not significant.

The source of the air pollution should be required to pay the
costs of inproving the air quality.

Q her (specify)

9. ; 1f no please answer question 9.
yes no
10. $ $ (new bi ds)
G and Canyon Regi onal
11.  Home zip code
12. Rur al Subur ban Ur ban
13.  Education: under 12 years
H gh School
Col | ege-no degree
Bachel or's degree
Post - graduate degree
14. Age group: under 18
18- 24
25-34
35-44
45-54
55 and over
15, Sex: Mal e Fenal e
16. How nany menbers are there in your househol d? persons.
17. Are you the primary income earner in your household? __ yes no

299



18.

$

Pl ease check the anpunt

current

.00___/nonth

10.00___ /nonth

20.00__ /nonth
30.00__ /nonth
40.00___ /nonth
50.00__ /nonth
60.00___/nmonth

70.00__ /nonth

Above $300. 00

19.

TEAM

Check if

addi ti onal

$ 80.00__ /nonth
$ 90.00__ /nonth
$100.00_ /nonth
$110.00___ /nonth
$120.00 ___ /nonth
$130.00__ /nonth
$140.00 ___ /nonth
$150.00___ /nonth
/ mont h

i nformation

bel ow which is closest
monthly electricity bill.

to

$160.00 _ /nonth
$170.00 ___/nonth
$180.00__/nonth
$190.00 _ /nonth
$200.00 _ /month
$210.00____/nonth
$220.00 __/nonth

$230.00 __ /nonth

was used.

THANK YQU

your

$240.
$250.
$260.
$270.
$280.
$290.

$300.

aver age
00 /nonth
00 .nonth
00 __ /nonth
00 /nonth
00 _ /nonth
00 _ /nonth
00 __ /nonth
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COVPONENT VALUES STUDY
URBAN SURVEY: Econonmic Narrative

We are students at the University of Woning and are conducting this
survey for a research project designed to help in valuing visibility in
Gand Canyon National Park in the southwestern United States.

The Clean Air Act, passed by Congress in 1970, declared a national
goal of preserving the scenic beauty and pristine air quality of our
nati onal parks and wil derness areas.

Air quality, or the "cleanness" of the air, can be affected by either
natural occurrences (e.g., dust and humdity) or by man-caused pollution
(such as auto emissions or enissions released by industrial facilities).
Consequently, visibility, which is the ability to see and appreciate
distant objects, activities, scenes or atnospheric phenonena, can be
affected by either natural or man-caused pollution sources resulting in
changes in the color and clarity of near and far distant vistas.

As you can see in these photographs taken at the Gand Canyon, air
pollution can discolor a view to the point where its conponents cannot be
clearly identified and its scenic beauty cannot be fully enjoyed by the
vi ewer [ SHOW GRAND CANYON PHOTOGRAPHS: SI TUATION A- E]

The phot ographs represent five levels of visibility during norning and
afternoon periods |ooking both east and west from Hopi Point at the Gand
Canyon. Columm A represents poor visibility, B, below average; C, average
visibility; D, above average; and E, good visibility. Conparing the
colums, we can see the variety of air quality conditions and resulting
levels of visibility that can be observed in the Grand Canyon. The rows
represent the different vistas while standing at Hopi Point. The first row
represents the different visibility and air quality conditions | ooking
east, in the norning from Hopi Point. The second row represents norning
conditions |ooking west from Hopi Point. The third row shows the view from
Hopi Point in the afternoon |ooking west.

PAST AND FUTURE USE

In the first part of our survey, we would like to ask a few questions
about your household's use of the National Parklands.

1. How nmany days have you spent visiting the Gand Canyon National
Park in the last 10 years? Please put an X by the nunber of days on your
answer sheet for question 1.

2.  How nmany days do you expect to spend visiting the Gand Canyon

National Park in the next 10 years? Please put an X by the nunber of days
on your answer sheet for question 2.
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PRESERVATI ON VALUE ANALYSI S
-Gand Canyon-

This part of the survey is designed to determine your concern for
preserving visibility levels in Gand Canyon National Park.

Al though one does not usually find a dollar value placed on scenery,
sunsets or visibility, such things are valuable. Since it does cost noney
to clean up man-nmade pollution to inprove visibility in our national parks,
we are interested in finding out how much good visibility is worth to you.

Unl ess new and current industrial facilities in the southwest are
required to meet current emission standards for particulates and sul fur
oxides, air quality in the Gand Canyon wll become less than the
current average.

Again, let us look at the photographs representing visual air quality
ranging from very poor in Colum A to very good in Colum E for east and
west views in the norning and afternoon from Hopi Point. If current
em ssion standards are nmmintained, for new and existing power plants,
average conditions will be as seen in Colum C. |f, however, current
em ssion standards for sulfur oxide are not enforced, then the average air
quality and visibility in the region will become like Colum B. As a
result, conditions as represented in Colums C, D, and E will occur |ess
frequently. Conditions in Colums A and B would occur nore frequently in
the Grand Canyon. As new power plants are built, such emnission-controls to
preserve condition "C' will nake electricity nobre expensive.

3. W would like to know if you are willing to pay higher electric
utility bills if the extra noney collected woul d be used for air pollution
controls to preserve current air quality and visibility levels at the Grand
Canyon. Note, we want to find out how nuch preserving visibility at the

Gand Canyon is worth to your household. In other words, how much extra
woul d you be willing to pay, at nost, per nonth as an increase in your
electric utility bill to preserve current average visibility as represented

in Colum C rather than have the average deteriorate to that shown in
Colum B? Please put an X next to the highest amount you would be willing
to pay per nonth for your household on your answer sheet for question 3.

[ EMPHASI ZE THEY ARE ANSVERI NG QUESTI ON 3].

[IF ZERO BID, SKIP TO QUESTION 6, AND THEN TO THE SOCI OECONOM CS QUESTI ONS]
COVPONENT VALUES ANALYSI S

You have indicated that you would be willing to pay
$ /month to preserve the "C' level of air quality at the Gand
Canyon. This section of the survey is designed to "break down" this dollar
anount (or preservation value) into the several reasons why you m ght be
willing to preserve "C' level air quality.

[IF I NDIVIDUAL HAS | NDI CATED NON-USE, PROCEED TO PART I1]
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4. User Analysis.

a. The first reason you might be willing to pay for preservation
is Actual User Value. That is, when you actually visit the Gand Canyon,
you woul d rather have air quality at "C' rather than at "B'. Category a,
then, deals with actual use and is called Actual Use Val ue.

b. The second reason is Option of Use Value. Al though you m ght
be uncertain as to whether or not you will ever visit the Gand Canyon, you
mght be willing to pay to preserve your "Option of Use" to visit the Gand
Canyon under conditions represented by "C' rather than those represented by
"B". Option of Use Value can also be explained using autonmobfle insurance
as an exanple. That is, an individual obtains autonobile insurance because
he believes there is a possibility that he mght have an accident sonetine
in the future. So he is willing to pay his insurance premuns to naintain
his "option of using" his insurance should he need it. Note that, on
average you pay nore in insurance premuns than you ever can expect to get
back in damage collections.

In a simlar manner, you nay be uncertain about ever visiting the
Grand Canyon, but you may be willing to pay to maintain the "option of
usi ng" the Grand Canyon under conditions represented by "C' rather than
"B'. Thus you may be willing to pay an extra anmount above user value to
insure good visibility at the Grand Canyon if you do decide to visit.
Category b, then is called Option of Use Val ue.

c. The third reason is called Existence Value. Wether or not
you ever visit the Grand Canyon, you are willing to pay soleiy to ensure
the existence of air quality conditions at the Gand Canyon for the
benefit of your generation as represented by "C' rather than those
represented by "B'. Therefore, just the know edge that air quality
conditions are being maintained has value. Thus, category c is called
Exi stence Val ue.

d. The last part is closely related to existence value as defined
above. However, in this case, you are willing to pay to preserve air
quality conditions at the Gand Canyon for the benefit of future
generations. Thus, part four represents a wllingness to endow future
generations with a preserved Gand Canyon and is called Bequest Value.

5.  Non-User Analysis

a. The first reason you might be willing to pay for preservation
is Option of Use Value. Al though you might be uncertain as to whether or
not you will ever visit the Gand Canyon, you might be willing to pay to
preserve your "Qption of Use" to visit the Gand Canyon under conditions
represented by "C' rather than those represented by "B'. Option of Use
Val ue can also be explained using autonobile insurance as an exanple. That
is, an individual obtains autompbile insurance because he believes there is
a possibility that he might have an accident sonetime in the future. So he
iswilling to pay his insurance premuns to maintain his "option of using"
his insurance should he need it. Note that, on average, you pay nore in
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i nsurance preniuns than you ever can expect to get back in danage
col I ecti on.

In simlar manner, you may be uncertain about ever visiting the Gand
Canyon under conditions represented by "C' rather than "B". Category b,
then is called Option of Use Val ue.

The next two parts are independent or separate fromone's actual
use of option to use. Rather, these categories deal with the sinple
exi stence of particular air quality conditions at the Gand Canyon.

b. Wether or not an individual visits the Grand Canyon, the
i ndividual nay be willing to pay to ensure the existence of air quality
conditions at the Grand Canyon for the benefit of his generation as
represented by "C' rather than "B"'. Therefore, just the know edge that
air quality conditions are being maintained has value and this value is
cal l ed Existence Val ue.

c. The last part is closely related to existence value as defined
above. However, in this case, you are willing to pay to preserve air
quality conditions at the Grand Canyon for the benefit of future
generations. Thus, part four represents a wllingness to endow future
generations with a preserved Grand Canyon and is called Bequest Val ue.

SUPPLEMENT FOR OPTION OF USE VALUE

Assume you pay an insurance prenmum of $400.00 per year. Over your
lifetime you may only get back $300/year in car repairs, etc. Therefore,
you have paid $100 nore than "necessary".

O the total $400 you paid,;

1. $300 is a user charge, that is, $300 of the prem um was
actually used for the accidents.

2. The remaining $100 is therefore the option premum paid in
case of an unexpected drastic accident which may cost hundreds
of thousands of dollars or even death.

In a sinmlar manner, there may be some chance of an unplanned visit to
the Grand Canyon, that is, an unexpected vacation, a sudden request nade-by
friends or relatives, etc. Since this uncertainty does exist, you may be
willing to pay to keep open the "option of using" the Gand Canyon under
air quality condition "C' as opposed to air quality condition "B".
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3.

$

Zero Days

.00 /nmonth $ 5.

.50 / mont h
1.00 / mont h
2.00 / nont h
3.00 / nont h

4.00 [ mont h

User Val ue
Option Val ue
Exi stence Valve
Bequest Val ue

Option Val ue
Exi stence Val ue
Bequest Val ue

$10.
$15.
$20.
$25.

COVPONENT VALUE STUDY

ANSVER SHEET
days 9 days 13 days
days 10 days 14 days
days 11 days 15 days
days 12 days More than 15 days
days 9 days 13 days
days 10 days 14 days
days 11 days 15 days
days 12 days More than 15 days

00 / nonth $30. 00 /month $ 60.00 / mont h
00 /month $35. 00 /month s 70.00 / mont h
00 / nmont h $40. 00 /month $ 80.00 / mont h
00 / month $45. 00 /month $ 90.00 / mont h
00 / mont h $50. 00 /month $100. 00 / mont h

More than $100. 00 [ mont h

AL DD

N

k23

Answer only if you answered $.00 any part of the above question.
Did you bid zero because you believe that:

The air quality inprovenents represented in the colums are
not significant

The source of
costs of inproving the air quality.

QO her (specify)

the air pollution should be required to pay the

Home zip code

Rur al

Subur ban Ur ban
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9.

10.

11.
12.
13.

14.

15.

$

Education: under 12 years

H gh School
Col | ege-no
Bachel or's

degree
degree

Post - graduate degree

Age group: under 18
18-24
25-34
35-44
45-54
55 and over

Sex: Mal e

Femal e

How many nenbers are there in your househol d?

persons.

Are you the primary incone earner in your household? __ yes no

Woul d you pl ease indicate which of the follow ng groups your annual
househol d incone falls in:

| ess than $5, 000
$ 5,000- 7,449
$ 7,500- 9,999
$10, 000- 14, 999
$15, 000- 19, 999
$20, 000- 24, 999

Pl ease check the anount

.00 /month $ 80.00

$25, 000- 29, 999

$30, 000- 34, 999

$35, 000- 39, 999

$40, 000- 44, 999

$45, 000- 49, 000
$50, 000- 54, 999

$55, 000- 59, 999
$60, 000- 64, 999
$65, 000- 69, 999
$70, 000- 74, 999
$75,000 and up

bel ow which is closest to your average
current nonthly electricity bill.

[ mont h

10.00__ /month $ 90.00
20.00__ /month

[ mont h

$100.00° /nonth

30.00 /nonth $110.00 /nonth

40.00 __/nonth
50.00__ /nonth
60.00__ /nonth
70.00 __ /nonth

Above $300.00 /nonth

16.

TEAM

$120.00__ /nonth
$130.00__ /month
$140.00 __ /rnonth
$150.00 __ /nonth

Check |f additional information

$160.00 _ /nonth
$170.00 __/nonth
$180.00 __ /nonth
$190.00 __ /nonth
$200. 00 ___ /nonth
$210.00 __ /nonth
$220.00 ___/nonth
$230.00 ___/nonth

was used.

THANK YQU

$240.00 ___/nonth
$250.00___ . nonth
$260.00 ___/nonth
$270.00___ /nonth
$280.00__/nonth

$290.00  /nonth
$300.00 __ /nonth
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